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Activity-Driven (AD) information 
systems development (ISD) starts 
by analyzing and modeling the work 
activities where the information 
systems are and will be used. In this 
thesis, AD needs analysis and mod-
eling, as part of the development of 
the AD approach, were studied in 
relation to ISD in user organizations. 
Empirical studies were carried on in 
healthcare organizations in Finland, 
China, and Mozambique. The re-
search increased the understanding 
of the AD approach as a whole. The 
results show that the AD approach is 
well suited to starting-point analysis 
to capture a shared overview and 
understanding.  
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ABSTRACT  
Increasingly complex information systems are used for 
supporting work in organizations. The development of the 
systems is not only the concern of software providers, but 
especially the early phases of development are an issue in user 
organizations. Cooperatively obtained shared understanding of 
the needs for information systems should be a basis for the 
development. However, gaining a shared understanding 
between the different types of actors is challenging, especially 
when the starting point analysis should be rather quick. The 
methodological support for the viewpoint of user organizations 
in information systems development is scanty, and the starting 
point of development is obscure. The Activity-Driven approach 
to information systems development has been proven to be 
supportive for the developers’ view in earlier studies. This 
thesis studies the potential of the Activity-Driven approach in 
the development of the information systems of user 
organizations. The objective is to support those who plan the 
information systems development in user organizations or are 
involved in development activities in one role or another. 
The user organization viewpoint and its stakeholders and 
concerns were mainly researched in the healthcare domain. 
Healthcare is a multifaceted domain, where information plays a 
critical role, and the requirements for the quality of information 
systems are high. The empirical materials were obtained by 
action research in several healthcare organizations in Finland, 
complemented by case studies in China and Mozambique and a 
web-based inquiry concerning process modeling in 
organizations.  
The results show that the Activity-Driven tools for analysis 
and modeling (tables, diagrams, and stories) support the early 
phases of information systems development: domain 
exploration and needs analysis. The AD approach also supports 
the planning of the early phases and modeling. The options for 
further research include improving the core of the approach by 
increasing the maturity of the approach and expanding the 
 
 
approach with sound interlinkages with enterprise architecting 
and detailed requirements specification.  
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1 Introduction 
Information systems in organizations are increasingly complex. 
The development of the systems is not only the concern of 
software providers, but especially the early phases of 
development are an issue in user organizations. Unfortunately, 
the methodological support for the viewpoint of user 
organizations in information systems development is scanty.  
The research aims to support those who plan information 
systems development in user organizations or are involved in 
the development activities in one role or another. As an 
introduction to the research, this chapter presents the 
background and the research objectives, and the structure of this 
thesis.  
1.1 MOTIVATION AND BACKGROUND 
In organizations, information is used as a tool in work activities. 
Information is manipulated and mediated via information 
systems and is also stored in them. An information system is a 
socio-technical system that includes both a technical system and 
a social system interacting with each other and imposing 
demands on each other (Lee, 2004, p. 11). The purpose of an 
information system is to support work activities, and assist the 
achievement of the goals of work. In this thesis, the term “user 
organization” means the organization in which the information 
system is used.  
Information systems are developed through a process that 
includes activities for analysis, design, implementation, 
introduction, and sustained support, as well as process 
management (Korpela et al., 2000). The development should 
incorporate the development of the social and technical systems. 
Computer-based components of a technical system are 
Luukkonen I.: Activity-Driven Analysis and Modeling in ISD 
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developed mainly by software companies, in the software 
engineering process (e.g., Boehm, 1988). In user organizations, 
the information systems development is increasingly related to 
the holistic development of the organization´s business and 
information technology, known as enterprise architecture 
development (e.g., Schekkerman, 2004). Modeling is an essential 
supportive activity in the development of any kind of system. 
Models are deliverables of modeling activities, and the purpose 
of models is to facilitate the obtaining of mutual understanding 
between different types of stakeholders, for instance, users and 
developers.  
Requirements Engineering (RE) is the activity that mediates 
the needs of the system users to the developers who, in turn, 
design and build the solutions. Most methods for Requirements 
Engineering (e.g., Sommerville and Sawyer, 1997; Robertson and 
Robertson, 1999; Bray, 2002; Yourdon, 1989; Rumbaugh et al., 
1999; van Lamsweerde, 2001) are designed for supporting 
software development.  
In complex domains, requirements engineers face challenges 
in communication with distributed stakeholder groups, taking 
account of the architecture requirements and business as drivers 
for the product requirements, and the focus on integration 
instead of system design, amongst others (Hansen et al., 2009). 
For example, healthcare is a complex and multifaceted domain. 
A healthcare service system is composed of multiple types of 
organizations. An inside view of organizations reveals a 
multitude of different types of actors, information, and 
information systems that are highly regulated and governed by 
legislation. The cooperative work of healthcare professionals 
includes indeterministic and unpredictable workflows where 
information plays a significant or even critical role. Information 
systems face high requirements in terms of quality. Capturing 
the requirements for such complex systems is difficult. 
In practice, the struggle with complexity starts in the “front-
end activities” which precede the actual development activities 
(Hannola, 2009). However, there is a lack of guidance and 
methods supporting the early phases (Dorn et al., 2007; 
Introduction 
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Hannola, 2009). Specifically, this is the case from the user 
organization’s perspective. Therefore, the activities preceding or 
supporting the actual known phases of information system 
development in user organizations are the focus of this thesis. 
Preliminary explorations, domain and information needs 
analysis, and modeling are such activities. They produce 
relevant information for making decisions as to whether “to go 
or not to go”, or where deeper analysis is needed. 
At the starting point of the research for this thesis, promising 
results of applying Activity Theory (Hedegaard, 1999) and 
Developmental Work Research (Engeström, 1987; 2000; 2005) in 
information systems development had been obtained (Bertelsen 
and Bødker, S. 2000; Korpela et al., 2004). In relation to the 
development of healthcare information systems, the theoretical 
framework, Activity Analysis and Development (ActAD), which 
was established by Korpela and Mursu (Korpela, 1994; Mursu 
2002) was applied as an analytical tool in a few cases for 
gathering, structuring, and analyzing requirements for software 
systems by other researchers (Toivanen et al., 2003; Toivanen et 
al., 2004) and by the present author (Minkkinen, 2004; 
Minkkinen et al. 2005). The experiences encouraged the choice 
of the Activity-Driven approach for further research to be studied 
and further developed in relation to the development of user 
organizations’ information systems, and healthcare as the main 
domain where the representatives of user organizations could 
be found.   
1.2 RESEARCH OBJECTIVE AND RESEARCH QUESTIONS  
The main objective of this thesis is to study the potential of the 
Activity-Driven approach and related methods in user 
organizations’ information systems development and in 
parallel, improve the maturity of Activity-Driven approach. The 
problems in utilizing the approach are paid attention in order to 
identify the needs for improvement of the methods.  
Luukkonen I.: Activity-Driven Analysis and Modeling in ISD 
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The following premises (axioms) based on the previous 
research experiences and literature, framed the scene for the 
study at the beginning. That is, the premises are not questioned 
in the thesis but they place the study into the broad traditions of 
Information Systems, Participatory Design and Activity Theory. 
A socio-technical approach and user participation are necessary 
preconditions for the successful development of information 
systems (e.g. Mumford, 2000; Bjerknes and Bratteteig, 1995). The 
Activity-Driven approach (AD approach) is a promising socio-
technical approach that has been developed and researched 
from the viewpoint of the developers of information systems 
(e.g. Korpela, 1994; Mursu, 2002; Toivanen et al., 2003). 
However, it is reasonable to think that the user organizations’ 
perspective differs from that of software engineers’ perspective 
to ISD. The starting point in any ISD process is fuzzy and there is 
a need to increase the understanding of those activities, as well 
as to develop methods suitable for such situations.  
On this ground, the AD approach was taken for closed look 
as a likely candidate to support the user organizations’ 
viewpoint to information systems development. 
 
The main research question (RQ) is formulated as follows.  
  
RQ: What are the potentials and weaknesses of utilizing the 
AD approach in the early phases of user organizations’ ISD? 
 
The contribution of this thesis is constructed by considering 
the following subquestions (SQ1–4). The two major concepts, the 
ISD process in user organizations and the AD approach, are 
addressed in tSQ1 and SQ2. The relationship between these two 
is addressed in SQ3. SQ4 addresses the developmental needs for 
the AD approach in order to improve the applicability of the 
approach in user organizations.  
 
SQ1: What are the main phases in the process of information 
systems development in user organizations, who are the 
stakeholders, and what are their concerns regarding ISD?  
Introduction 
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SQ2: How can we define the AD approach and what are its 
main features, and what are the typical methods of the AD 
approach like? What distinguishes it from other approaches? 
SQ3: In what phases and for what purposes can the AD 
approach be applied in user organizations’ ISD and what 
problems are there with the utilization? 
SQ4: What features of the AD approach need to be improved in 
order to enable it to be applied practically in user organizations? 
1.3 STRUCTURE OF THE THESIS  
The thesis consists of two parts. Part I comprises the 
summary of the research and Part II includes the original papers.  
The background and motivation, as well as the research 
objectives and research questions, are provided in Chapter 1 to 
introduce and justify the research. The theoretical part in 
Chapter 2 deals with the key concepts of this research. The 
research process is described in Chapter 3, including a 
description of the research approach and methodology. A 
summary of the original papers is presented in Chapter 4, as is 
their relationship to the research projects. The results are 
discussed in Chapter 5, where the results of the research cycles 
are re-analyzed and constructed in the light of the main research 
question. The research process and the theoretical and practical 
contribution of the research are discussed in Chapter 6, and the 
ideas directing future research that have emerged are presented. 
Chapter 7 concludes Part I. There are two Appendices at the end 
of Part I: Appendix A contains a set of examples of Activity-
Driven tools (diagrams, tables, and stories). Appendix B 
contains the questionnaire for data gathering for Paper VI.  
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2 Theoretical background  
In this chapter the key concepts of the thesis are introduced. The 
underlying assumptions, philosophies, and values related to the 
concepts originate from the fundamental disciplines of each of 
them. The key concepts are interrelated with each other.  
Information Systems (IS) is the scientific field that studies 
information systems. It is a discipline within Computing 
Sciences. In contrast to Computer Science and Software 
Engineering, Information Systems is an applied social science 
that focuses on ”integrating information technology solutions and 
business processes to meet the information needs of businesses and 
other enterprises, enabling them to achieve their objectives in an 
effective, efficient way” (ACM Computing Curricula 2005, p. 14). 
 An information system is a real-world object that, according to 
the broad definitions (e.g., Alter 2008; Davis, 2000; Lyytinen and 
Newman, 2008), is a socio-technical system that includes both a 
technical system and a social system, and that is used for a 
specific purpose.  
Information Systems Development (ISD) is the process of 
developing information systems. The Activity-Driven approach 
belongs to the category of socio-technical ISD deriving from 
Activity Theory (see Mursu et al., 2007) and it consists of 
frameworks and tools for modeling and analysis, and working 
principles, (see also Paper II; Appendix A; and Appendix B). 
Enterprise Architecture (EA) is a means for the holistic 
development and management of an enterprise and, specifically, 
a mechanism for aligning Information Technology (IT) and 
business (Ross, 2006; Sessions, 2007). Information systems are 
part of EA, and recently the development of information 
systems in user organizations has increasingly been engaged 
with the development of enterprise architecture. Modeling is an 
essential activity for ISD and EA purposes. Process modeling is 
a common way of obtaining information about the functionality 
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of an organization and is used in relation to both ISD and EA. 
Different viewpoints are needed to relate the different kinds of 
stakeholders and their concerns that relate to information 
system development. The key concepts are touched on, with the 
user organizations’ view to ISD being kept in mind. 
2.1 INFORMATION SYSTEM  
Information systems are used for manipulating, mediating, and 
storing information. There is no universal explicit definition of 
an information system in the literature, but instead numerous 
definitions that differ from each other (Alter, 2008). Some 
definitions highlight the technical and computer-related aspects 
(e.g., Pawlak, 2002, p. 182), while others have a broader scope 
and include systemic, organizational, and human aspects of 
information systems (e.g., Davis, 2000; Lee, 2004; Alter, 2008).  
The three assumed views of information systems that have 
different emphases on the social and technical system as 
components of the information system are defined as technical, 
social, and socio-technical (e.g., Iivari and Hirschheim, 1996). 
The technical system includes artifacts used for mediating 
information (e.g., computers, software, and manual tools) and 
the interaction between the “hosting” organization and the 
system is mainly defined by the inputs and outputs. The social 
system structures the human interaction and includes the means 
for the interaction, e.g., communication means, practices and 
rules, the professional or organizational hierarchy, and the 
division of labor; then the information systems are seen as “…an 
integral, constitutive part of organizational communication, control, 
coordination, cooperation and work arrangements and not only as a 
separate support system…” (Iivari and Hirschheim, 1996, p. 553). 
The technical and social systems (as interdependent subsystems) 
interact with each other and impose requirements on each other, 
and thus comprise a continuous process of transformation, the 
socio-technical system (Lee, 2004, p. 11; Iivari and Hirschheim, 
1996, p. 553).  
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In this thesis a socio-technical view is used. Iivari and 
Hirschheim (1996, p. 552) define an information system as “a 
computer-supported system which provides a set of people (users) with 
information on specified topics of interest in a certain organizational 
context”. Process modeling is a common way of obtaining 
information about the functionality of an organization and is 
used in relation to both ISD and EA. Different viewpoints are 
needed to relate the different kinds of stakeholders and their 
concerns that relate to information system development. The 
key concepts are touched on, with the user organizations’ view 
to ISD being kept in mind. In organizations, work and its 
purposes constitute the context of the information system. 
Activity Theory was applied to give a structure to Work Activity 
(Engeström, 1987), which Kuutti (1991) further suggested to be 
the primary unit of analysis in developing information systems. 
Work Activity (WA) is an object-oriented entity and information 
systems are used as a means either of work or of coordination 
and communication, and the information technology might be 
either manual (e.g., paper-based documents) or computer-based 
communication (e.g., Mursu et. al., 2007). Section 2.3 provides 
more information about the applications of Activity Theory in 
ISD and Section 2.4.2 about Work Activity.  
Figure 1 presents the author’s interpretation of information 
systems. The main elements of an information system are 
people, artifacts, and information entities. The people use 
information entities in their daily work as tools, e.g., for decision 
making and cooperation. The objectives of using the information 
and information system come from Work Activity. The 
information entities comprise the content, form, and structure of 
information. The artifacts, manual (e.g., paper-based), 
computer-based, and immaterial (e.g., spoken language), 
contain and mediate the information entities and enable actors 
to manipulate the information. The use-related immaterial 
elements (goals of work, cooperation, rules, practices, 
capabilities and knowledge of the people, etc.) guide the use of 
the artifacts and information. Information entities and the 
artifacts form the core of the technical system, and the people 
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and use-related immaterial elements form the core of the social 
system.  
 
 
Figure 1. The elements of the information system in the context of 
Work Activity 
2.2 ENTERPRISE ARCHITECTURE 
The architecture of a system represents the fundamental 
organization of the components of a system, their relationship to 
each other and the environment, and the design principles for 
developing and structuring the system (IEEE, 2000). Enterprise 
Architecture (EA) gives a logically organized overall view of an 
organization and its functions and information systems and 
supports management and change planning regarding both the 
business and IT, but specially the strategic alignment of the two 
(e.g., Scheckerman, 2004; Ross, 2006; Winter and Fischer, 2006; 
Sessions, 2007; Foorthuis et al., 2009; Pulkkinen, 2008). Foorhuis 
et al. (2009) see two major ideal functions for EA: a descriptive 
one, to provide decision makers with a clear and comprehensive 
overview of the enterprise, and a prescriptive one, to provide a 
framework that guides and constrains the subsequent 
development and planning of business and Information 
Technology (IT) solutions (Foorhuis et al., 2009).  
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Efficiency, integration, agility, change management, 
compliance, consistency, and cost-effectiveness are key words 
that are related to enterprise architecture and its benefits for 
organizations (Kaisler, 2005; Winter and Fischer, 2006; 
Hoogervorst, 2004; Ross, 2006; Sims, 2005). Perko (2008) lists the 
benefits of EA as follows. EA permits better enterprise 
governance and accountability, provides an engagement model 
for business and IT, defines an appropriate level for integration 
and standardization, achieves greater value from IT, and 
increases shared understanding and organizational learning 
(Perko, 2008, pp. 51–52).  
The Zachman framework and OpenGroup Architecture 
Framework (TOGAF) are the most commonly used frameworks 
for developing and organizing EA (Perko, 2008). The Zachman 
framework (Zachman, 1997; see also http://www.zachman.com/ 
for the Zachman Framework 3.0) is meant for defining and 
viewing the enterprise in a highly structured manner. Some of 
the fundamental ideas for the framework originate from the 
manufacturing and engineering disciplines, and systems 
engineering (Zachman, 1997). The TOGAF framework defines 
the process for developing EA, the Architecture Development 
Model (ADM). TOGAF supports four sub-architectures (the 
business architecture, information architecture, system or 
application architecture, and technology architecture). The sub-
architectures are used for overcoming the complexity and 
improving the understandability of the overall architecture.  
EA is a concern of large organizations with complex 
information systems, both business and public (Pulkkinen, 2008). 
Not only companies, but also public administration or health 
and social care organizations are increasingly investing in the 
creation of enterprise architectures. Several projects have been 
conducted for the purpose of developing frameworks, reference 
models, and guidelines for developing national- and regional-
level EA, as well as guidelines for local applications. KuntaIT 
(http://www.kuntait.fi/), KanTa – the National Archive of 
Health Information (www.kanta.fi/), and the National Project 
for IT in Social Services, TikeSos (www.sosiaaliportti.fi/tikesos), 
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are examples of recent national-level projects in Finland that 
have been engaged with EA objectives. Such large-scale efforts 
are driven by national strategies and high-level policies 
(Mykkänen and Virkanen, 2012). 
Despite two decades of research, existing frameworks, and 
practical developments, the debate implies that no 
unambiguous consensus on the terms and the principles of 
Enterprise Architecture exists (Shöenherr, 2009; Stelzer, 2009; 
Fischer et al., 2010). It has also been argued that EA can be seen 
as an art and that it is based more on experience and industrial 
best practices than strong theoretical roots (Wegman, 2007) or 
academic research (Tamm et al., 2011).  
2.3 INFORMATION SYSTEMS DEVELOPMENT  
Information systems are developed through an ISD process. 
Depending on the standpoint, the ISD process can be seen as a 
software engineering process, an application acquisition 
process, or a work development process (Mursu et al., 2007).The 
development activities focus differently, depending on the 
approach. The approach to the ISD process is defined as “a class 
of specific ISD methodologies which share a set of common features” 
(Iivari and Hirschheim 1996, p. 560) and refined with the notion 
that ISD Approach, as a set of specific features, “drives the 
interpretations and actions in information systems 
development“(Iivari et al., 2001 p. 186). The methodology for ISD 
is defined as practically oriented: “a codified set of goal-oriented 
‘procedures’ which are intended to guide the work and cooperation of 
the various parties (stakeholders) involved in the development of an IS 
application” (Iivari and Hirschheim 1996, p. 560).  
In this section, the technical and socio-technical approaches 
to ISD, and ISD in relation to Enterprise Architecture, are 
discussed in order to reveal the differences and similarities. 
Later, the stakeholders and their viewpoints are discussed with 
the similar grouping (see Section 2.5).  
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2.3.1 Technical approach: software-centric  
Well-known ISD models for guiding the ISD process utilized by 
developers originate from the field of Software Engineering 
(SE), e.g., the waterfall model (Royce, 1970) and the spiral 
(Boehm, 1988) which both belong to the category of “systems 
life-cycle” models. The models are intended to be used in 
software provider organizations for developing software, and 
thus the emphasis is laid on the technical system. Although the 
models are seldom followed precisely in practice, the following 
phases can be identified within the models: feasibility study, 
requirements engineering, design, implementation, and testing.  
Requirements Engineering (RE) is defined as follows: 
“software systems requirements engineering (RE) is the process of 
discovering that purpose, by identifying stakeholders and their needs, 
and documenting these in a form that is amenable to analysis, 
communication, and subsequent implementation”(Nuseibeh and 
Easterbrooks, 2000, p. 37). Some RE methods (e.g., Robertson 
and Robertson, 1999) emphasize that requirements engineering 
starts with obtaining understanding of the client’s work. 
However, the concept of “work” is limited to something that is 
to be automated, streamlined or changed with the software 
(Robertson and Robertson, 1999, p.54). Basically, the goal is to 
produce a technical artifact, and in the RE phase, the 
specifications for the new product are defined. For this purpose 
detailed and formally qualified modeling methods and 
languages are used. Unified Modeling Language (Rumbaugh et 
al. 1999), UML, is the best-known notation 
(http://www.uml.org/), and e.g. Class Diagram and Use Case 
diagram are examples of the models used.  
The shift from traditional SE projects in SOA projects 
(Service-Oriented Architecture) is recognized as a fact that 
causes complexity in ISD (Cheng and Athljee, 2007). Many 
things have become more complex both in terms of quality and 
quantity: the domains, stakeholders, and the roles of the 
stakeholders, which mean that the problems themselves, the 
processes for solving them, and the desired outcomes are more 
complex. The border between the problem space and the 
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solution space is subject to change, and it is not self-evident who 
is responsible for which tasks in the ISD process. SOA projects 
often engage with the Enterprise Architecture approach to ISD.  
Nuseibah and Easterbrook (2000) recommend developers to 
broaden the scope from a software-centric to an information 
systems development view in order to cope with the complexity. 
Broadening the scope of the “system to be developed” from a 
software system to concern a socio-technical information system 
multiplies the complexity by also imposing the demand to take 
account of human activities in organizational settings.  
2.3.2 Socio-technical approach: information systems and work 
development 
In the socio-technical approach to the development of 
information systems the social and technical systems are 
considered and developed together (Iivari and Hirschheim, 
1996). The work activity system forms the context for the 
information systems and the information systems are used as 
tools for work activities (e.g., Kuutti, 1991; Bødker, 1991). Within 
IS development, the basic object of analysis should be the work 
activity system rather than the information system (Kuutti 1991, 
Korpela et al., 2004). The development of information system 
should be based on the actual needs for the information system, 
and for that we first need to understand the work and the use of 
information and information needs within the work. The users 
and other stakeholders are considered as indispensable sources 
for such knowledge.   
In this thesis the definition of Korpela et al. (2000, p. 198) of 
socio-technical Information Systems Development (ISD) is 
adopted: “Information Systems Development (ISD) is the process by 
which some collective work activity is facilitated by new information-
technological means through analysis, design, implementation, 
introduction and sustained support, as well process management”. 
Further, the demand for “fit between technical and social 
subsystems” (Iivari and Hirchheim 1996, p. 555) is adopted as a 
critical condition for successful ISD. The collective human activity 
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is the basic social system that defines the “fit” (Korpela et al., 
2000, p. 198).  
In the context of socio-technical ISD, we can consider 
Software Development as an activity of the IT organization, and 
Work Development and Information Systems Development as 
activities of the user organization. For each, Requirements 
Engineering (RE) can be seen a distinctive sub-area inside all of 
them, producing the specific requirements for developing each 
area. A shared understanding of the target domain is a necessity 
as a basis for successful development. Ideally, the Needs 
Analysis is conducted jointly, producing descriptions and 
models that can serve as the starting-point of the different 
development activities of software applications, information 
systems, or work (see Figure 2).  
 
 
 
Figure 2. The shared understanding as the basis for requirements 
 
Several separate approaches and methodologies belong to the 
broader category of socio-technical approaches, but have their 
own specific worldviews and features. The Scandinavian 
approach (Bødker S. et al., 2000; ), ETHICS (Mumford, 1993), the 
Work System Method (WSM) (Alter, 1999; Alter, 2009a), the Soft 
Systems Methodology (SSM) (Checkland, 2000), and 
applications of Activity Theory in ISD (see Sections 2.4.1 and 
2.4.3.) are examples of such approaches. The intent of 
empowering the users in system design is more or less present 
in all socio-technical approaches.  
As a means to support user participation in the development, 
Participatory Design techniques have been created in relation to, 
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e.g., Human-Computer Interaction and Computer-Supported 
Cooperative Design (Bødker S. et al., 1996). The techniques were 
designed for promoting, e.g., communication so that a non-
technical participant would be enabled and capable of 
influencing the development as an equal participant among the 
developers. Almost twenty years ago, Participatory Design (PD) 
itself was already considered to be technically a fairly mature 
(Bødker S. et al., 1996) or maturing (Kensing and Blomberg, 
1998) discipline in its own right. Asaro (2000) presents two 
distinct traditions that have influenced the development of PD 
methodologies; one is the “European approach”, which 
comprises the “Scandinavian approach” (Ehn, 1993; Bødker S. et 
al., 2000) and ETHICS (Mumford, 1993), and the other is IBM’s 
development method, called Joint Application design (Asaro, 
2000). 
2.3.3 Enterprise Architecture: managing IT and business alignment 
The EA development process is continuous, indeterministic, and 
iterative, rather than deterministic (Kaisler, 2005). In the context 
of the development of Enterprise Architecture, the demand for 
the alignment of business and information technology (IT) is the 
alignment of the strategies of the two (e.g., Scheckerman, 2004). 
However, it is also likely that in an organization there will be 
several ongoing sub-processes (or strings of processes), each 
developing a particular part of a larger information system. The 
business-IT alignment requires the individual projects to be 
aligned with the holistic development of the EA.  
Organizations have been regarded as complex adaptive 
socio-technical systems (Hoogervorst, 2004). Nightingale and 
Rhodes (2004) discuss the architecting of enterprise systems and 
argue that a broader view should be taken (emerging 
enterprises and environmental drivers) and socio-technical 
approaches applied to enterprise architecting.  
Hoogervorst (2004) distinguishes two fundamentally 
different perspectives, the functional view, serving managerial 
purposes (what the system is doing; “Black Box”) and the 
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constructive view, serving design purposes (how the system is 
designed and built; “White Box”). The constructive view is 
necessity for planning the changes in both the social and 
technical systems. Then, the business-IT alignment requires not 
only that the high-level strategies should be aligned, but also 
that the detailed structures of the systems should be the object of 
analysis and agreement. In the EA context, the business 
processes form the core of the business architecture together 
with the business strategy, governance, and organization (see, 
e.g., TOGAF), which may be considered as the social system.  
Requirements engineering activities support the design of the 
technical system, and for instance, Business Process Re-
engineering (BPR) is an activity for planning the changes in the 
social or the functional business system.  
Figure 3 presents the ideal situation where the shared 
understanding and requirements form the basis for further 
modeling and development.  
 
 
 
Figure 3. The shared understanding as a basis for business-IT 
alignment  
2.4 ACTIVITY THEORY IN ISD  
Activity theory (AT) is a socio-cultural theory that has its roots 
in Russian cultural psychology (Leontiev, 1978; Vygotsky, 1978). 
AT provides a theoretical basis for analyzing, understanding, 
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and describing cooperative purposeful human activity 
(Hedegaard, 1999). AT was proposed to be utilized in ISD in the 
1990s, highlighting the fact that the object of analysis in ISD 
must be the activity system rather than the information system 
(Kuutti, 1991). Several ISD research areas applied AT (see 
Section 2.4.1), and research lines, such as the AD approach to 
ISD, were born. AT makes possible the multi-faceted analysis 
and explanation of information and its users and the dynamics 
between them. The following five essential features of AT can be 
found in different sources (e.g., Engström, 1987; Kaptelinin et 
al., 1995):  
 object-orientedness (aka purposefulness);  
 mediation (e.g., considering information systems as a 
mediator or tool);  
 the hierarchical structure in terms of actors (individual, 
group, and network), functionality (operation, act, and 
activity), and drivers for the functionality (condition, 
motive, and goal);  
 development, which emerges as the dynamic nature of 
activity and contradiction as the promoter of change;  
 internalization-externalization (cognitive process; 
switching between the mental and real worlds – thinking 
and doing). 
2.4.1 Applications of AT in ISD 
In the field of IS research, AT has been utilized in studies 
concerning Human-Computer Interaction and Computer-
Supported Cooperative Work (e.g., Bødker, S., 1991; Bødker, S. 
and Klokmose, 2011; Bødker, S. and Andersen, 2005; Kaptellin 
and Nardi, 2006; Mwanza, 2002), ISD as activity (Korpela et al., 
2002; Mursu, 2002; Korpela et al., 2006; Soriyan, 2004), domain 
exploration and analysis (Toivanen et al., 2004; Häkkinen and 
Korpela, 2007; Luukkonen et al., 2008), and Requirements 
Engineering (Brown et al., 2006; Uden et al., 2008). The 
Scandinavian tradition (see, e.g., Bødker S. et al., 2000) 
Theoretical background 
Dissertations in Forestry and Natural Sciences No 74            19 
 
highlights user engagement and empowerment in the research 
and design.  
The applications of AT in enterprise architecting are scarce, 
although some sporadic experiments exist, mainly for getting 
started with an issue in EA work, e.g., communication 
(Nakakawa et al., 2010) or the mediating role of artifacts 
(Foorthuis et al., 2008). Erol (2011) studies process modeling and 
utilizes principles derived from Activity Theory as a framework. 
Taxel (2007) presents a framework utilizing Activity Domain 
Theory for the analysis of business processes, communication, 
and coordination. AT has not yet been applied in deeper 
analysis of the work of enterprise architects, or as a practical 
modeling tool supporting communication within EA work, but 
initial steps in this direction are presented in Paper VI where a 
tentative AD concept for analyzing process modeling Work 
Activity is presented. 
2.4.2 Work Activity 
The activity system is composed of networked Work Activities. 
The theoretical structure for “Work Activity” (WA) was 
established by Engeström (1987; 1999) in Developmental Work 
Research (DWR). The triangular shape of mediated cooperative 
activity (see, e.g., Engeström, 2000) is broadly used for analysis 
and the triangular model has further academic elaborations, 
including the oval-shaped presentation of WA, known as the 
Activity Analysis and Development (ActAD) framework 
(Korpela, 1994; Mursu, 2002) (see Figure 4).  
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Figure 4. Work activity depicted in the ActAD framework, modified 
from, e.g., Mursu (2002) 
 
AT distinguishes short-term action and lasting activities 
(Engeström, 2000). The dominating notion of ‘human activity’ is 
basically a continual phenomenon. However, it is also important 
to describe short-term temporal cooperative actions. The actions 
follow the same structure as activity, and the same graphic 
presentation can be used to describe both (see, e.g., Engeström, 
2000, pp. 961–964). Recently, Gonzales et al. (2009) suggested a 
concept of “Ensemble” to be added in the core terminology of 
Activity Theory as the intermediate element between 
continuous Activity and temporal Action. 
2.4.3 Activity-Driven approach to ISD 
The Activity-Driven approach to information systems 
development is a special case of a socio-technical approach to 
information systems development that is the focus of this 
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research. The approach was not taken under study as a mature, 
complete approach, but instead as an approach to be developed 
further. In the early 2000s the elements that had been developed 
in earlier research were taken as the starting point in the 
research that applied the elements in the field studies and 
theoretical elaborations (see Paper II). The research for this 
thesis is part of that development. Therefore, a short summary 
of the approach from the standpoint of the author is presented 
here to clarify the author’s contribution to the development of 
the approach.  
The development of the social and technical systems together 
was taken as an inherent feature from the general socio-
technical school. The main social system in focus was the work 
activity system in user organizations. The following earlier 
theoretical elaborations (mainly by Mikko Korpela and Anja 
Mursu; see the summary of the theoretical underpinnings in 
Mursu et al., 2007) were taken to form the basis for the AD 
approach: the Activity Analysis and Development framework 
(Korpela, 1994; Mursu, 2002; see Section 2.4.2), integrative levels 
of activity (Korpela et al., 2001), information systems as 
temporal activity (Korpela et al. 2000), and sustainability factors 
(Mursu et al., 2004). Some principles were adopted from 
Participatory Design. Appreciating the workers as the best 
source of knowledge about the work they do and going to the 
actual workplaces to obtain information are the most important 
principles that were taken. Participatory design techniques (for 
instance, workshops, group interviews, observations, and 
freehand drawings; see Bødker, K. et al., 2004) were taken as 
basic templates in the development of AD tools and techniques 
to gather and analyze information. The above were taken as the 
basis on which the AD approach was cumulatively built by the 
author and other researchers.   
We soon started to call our approach the “Activity-Driven 
approach to ISD” (“Toimintalähtöinen lähestymistapa 
tietojärjestelmien kehittämiseen” in Finnish). The term 
“Activity-Driven” refers to Activity Theory as a basic theory 
that has been used for explaining the Work Activity (Engeström, 
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1989; Korpela, 1994; Mursu, 2002), but it also refers to the crucial 
idea that the work activity must be the starting-point for what to 
investigate when information systems are to be developed. 
The Activity-Driven ISD Model (Mursu et al., 2007; 
Luukkonen et al., 2007; Toivanen et al., 2007) (Toimintamalli 
tietojärjestemien toimintalähtöiseen kehittämiseen in Finnish, 
see Toivanen et al., 2007) was the main deliverable jointly 
created by the author and her co-researchers during the ZipIT 
project (2004-2007). In this research, it is impossible to separate 
into clear bits and pieces which part belongs to each researcher. 
The model in a nutshell is shown in Figure 5. The use of the 
term “model” as a part of the name of the Activity-Driven ISD 
Model may be a subject of argument, and it might have been 
better to label the deliverable of the ZipIT project as a 
methodology (Iivari and Hirschheim 1996, p. 560), instead of a 
model, in the first place (Section 2.6 has a discussion about the 
term “model”). The Finnish word “toimintamalli” means 
literally "the model of action". However, the deliverable was 
labeled as a Model when it was published, and therefore the 
term Model is also used here.  
After the ZipIT project the research group split, and the 
author continued by studying the applicability (see Paper IV 
and Luukkonen et al., 2008) and teachability (see Paper V) of the 
approach. Rather recently, two phenomena that relate to ISD in 
user organizations were taken under study: process modeling 
and Enterprise Architecture. Process modeling is a common 
activity in the early phases of ISD in user organizations, and 
Enterprise Architecture is a context for user organizations’ ISD 
that has emerged. The AD approach was researched in relation 
to those. During this “post-ZipIT” phase, the further 
development of the AD tool set (see some examples in 
Appendices A and B, and Paper VI) was continued by the 
author, as well as researching the relations of the AD models 
and process models.   
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Figure 5. Activity-Driven ISD Model in a nutshell (modified from 
Toivanen et al., 2009) 
 
The way how the approach was developed and the context of 
the development have been affected the approach itself, how it 
is now. Therefore, Paper II summarizes the main research 
activities of the research group for developing the approach.  
2.5 STAKEHOLDERS AND VIEWPOINTS  
The terms “stakeholder” and “viewpoint” are discussed in 
this section in relation to each other. The different types of 
stakeholders have different viewpoints or perspectives on an 
information system. Here the viewpoint is explained by the 
functional relationship that the stakeholder has with the 
information system. Three different views are used: the software 
engineering view, socio-technical information systems view, 
and enterprise architecting view.  
 
 
             Phases 
Levels & 
Describing models 
1. Analysis for 
shared understanding of 
the present state 
2. Design for  
shared understanding  
of the goal state 
 3. Making 
the plans for change 
1. Network of activities & 
Information landscape 
ORGANIZATION
ORGANIZATION
UNIT
ACTIVITY
DATA STORE
PAPER
 
Overview; what services or 
products do we produce 
and for whom, who are our 
stakeholders, what are the 
essential activities? 
 
What are the most 
important information 
entities in our activities, 
where are these information 
entities located, how do we 
communicate in the 
network, and which tools 
are used? 
In information system 
development (e.g. the 
introduction of new or tailored 
software or an integration 
project), we have to outline how 
and where change affects the 
network of activities and 
information landscape. 
 
Zoom out from processes and 
information flows to see the 
range of changes. 
Validation, verification, decisions 
Considering 
- context (buildings, 
infrastructure, legislation etc.) 
- changes in the network of 
activities and  
- changes in the information 
landscape. 
 
Planning 
- re-organized services and 
activities 
- purchase of software and 
hardware and 
- systems integration.  
2. Work activity (processes) &  
Information system (data flows) 
 
ACTIVITY    WORK PROCESS   
Zoom in on our essential 
activities: who is involved in 
the work process, who 
makes decisions in different 
stages, how is the work 
coordinated, what means 
(mental and physical) are 
needed in the process, 
what information is needed 
and where from, what is 
written down, and what 
information tools are used? 
 
In ISD (e.g. the introduction of 
new or tailored software or an 
integration project), we have to 
outline how and where we 
utilize IS in work processes, 
what our work processes will be 
after the change, and what 
impact change has on the 
information systems and data 
flows.  
Zoom out from the actions (and 
use cases) and information 
tools to see the range of 
changes. 
Planning 
- changes in the information 
system 
- changes in work processes  
 
e.g. introduction of new 
software and new work 
practices step by step, unit by 
unit 
 
3. Actions & Information tools 
USE CASES    
OK
valinta
Text:
DRAFT OF USER INTERFACE    
Zoom in on our essential 
work processes, what 
actions need to be 
developed, and what 
detailed information sets 
and data items are needed 
in central actions.  What 
information tools (forms 
etc.) are needed? 
We can outline use cases 
from the actions if software 
is used. 
In information system 
development, we have to 
outline how we utilize the IS 
that will be developed in 
actions, how it would be used, 
and what effects the changes 
have on information tools. 
Users' needs, wishes, and 
requirements must be 
considered.  We can specify 
use cases from the actions if 
software is or is-to-be used. 
Planning  
- changes in information tools 
(e.g. software) and their use, 
- changes in actions and duties. 
 
 
Luukkonen I.: Activity-Driven Analysis and Modeling in ISD 
24     Dissertations in Forestry and Natural Sciences No 74 
 
In the software engineering field, software products are 
developed in the ISD process. Robertson and Robertson (1999) 
defines the stakeholders in relation to the (software) product as 
follows: stakeholders are those “who have an interest in the product 
– they will build it, they will manage it, they will use it or they will in 
some way be affected by its use” (Robertson and Robertson, 1999, p. 
35). For the first three kinds of stakeholders, the “interest” of the 
stakeholder defines his/her viewpoint on the product. Those 
who build the product have a “developer/engineering 
viewpoint”, those who manage the product have a “product 
management, or administration viewpoint”, and those who use 
the product have a “user viewpoint”. With the fourth kind of 
stakeholder this trivial approach ends in an ambiguous 
situation. For those who “will in some way be affected by its 
use”, the viewpoint depends on how the particular stakeholder 
is affected by the use of the product. 
In socio-technical ISD, the socio-technical information system 
is developed in the ISD process. The development of 
Information and Communication Technology (ICT) is seen as a 
temporary activity on the border of two organizations or units 
(Korpela et al., 2002), the ICT provider and user organization. The 
stakeholders involved are categorized as information systems 
professionals who have developer/engineering viewpoint and their 
management in the information system organization and 
information system users (user/using viewpoint) and their 
management (management viewpoint) in the user organization. 
The management here refers to the management of the 
organization. Information system users’ clients can be either 
inside or outside the user organization (Figure 6, Korpela et al., 
2002). One of today’s trends is e-services, conducted by the 
client in a self-service manner. In the healthcare field this means 
the patient, and, if we broaden the field to include wellbeing 
services, we should not speak about the patient, but merely 
about citizens or just clients of service providers.  
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Figure 6. ISD as a temporal activity on the border between two 
organizations (modified from Korpela et al., 2002) 
 
In enterprise architecting, large information systems and 
their parts are developed in relation to the development of 
Enterprise Architecture. For enterprise architecting, e.g., the 
Zachman framework provides the views of five different types 
of stakeholders (planner, owner, designer, builder, sub-
contractor) on EA. Compared to the socio-technical model of 
ISD shown above (Korpela et al., 2002), the designer, builder, 
and subcontractor together refine the category of developers, 
and the planner and owner views refine the category of 
management, but lacks the “user viewpoint”.  
The user viewpoint has been intensively studied in the field 
of Human-Computer Interaction (HCI). Since the counterparts 
of interaction are Humans and Computers, the HCI studies 
specifically benefit the developer - end user communication. For 
studying the interaction and cooperation between humans, 
Activity Theory provides a means for studying cooperative 
work activities and networks of activities (e.g., Bødker, S. et al., 
2000). The group of “users” is not a homogeneous group, but 
includes the different kinds of professionals working in the 
Work Activities (e.g., Alexander and Robertson, 2004).  
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2.6 MODELS AND MODELING  
In this section the terms that are related to models and 
modeling are clarified. Modeling is an essential activity in any 
design-oriented activity, such as information systems 
development, software engineering, or requirements 
engineering, and in decision-making-oriented activity such as 
enterprise architecting. The function of modeling is to create a 
shared understanding among the participants of the phenomena 
under study. Generally, a model describes a simplified section 
of real-world phenomena, selecting essential features of the 
phenomena and hiding the details. The use of the term, 
however, varies in different contexts. 
The term “Model” has been used for describing conceptually, 
e.g., the procedure or actions of the developers (e.g., the 
waterfall model (Royce, 1970) and the spiral model (Boehm, 
1988)), systems (e.g., the work system by Alter, 2008), the 
success and failure factors of information systems development 
(e.g., the ITPOSMO model by Heeks, 2006). In this end, the 
meaning of the term “model” is near to the term “framework”, 
which is defined as ”an essential or underlying structure; a 
provisional design, an outline; a conceptual scheme or system” 
(Oxford Dictionary, http://oxforddictionaries.com), and the 
purpose of such models is to guide some activities. The term 
“model” may also refer to a particular type of model, e.g., “a 
data model” drawn with a UML (Unified Modeling Language) 
Class diagram, or, “a process model” drawn with Business 
Process Modeling Notation (BPMN). In this sense, the term 
“model” is near to the term “notation”. A model that is an 
output of modeling activities is an instance of a particular type 
of model. Then the model (as an artifact) comprises the 
information of the subject matter of the modeling (content) and 
the form of the model. The form might be strictly specified, as in 
UML diagrams, or loosely defined, as in ad hoc diagrams, or 
something between the two, as in “Rich pictures” (Checkland 
and Scholes, 2005). In this thesis, the term “model” is used with 
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the latter meaning, as artifacts that are the output of modeling 
activities and which comprise content and from.  
In ISD, the models help the actors in making design decisions 
and in implementing the solutions. To simplify, a model 
mediates the needs from the real world to the designer, who 
designs the solutions as a response to the need. In this sense, the 
models that are used are among the factors that impact on the 
success or failure of the implementation. However, it should be 
noted that the mediation comprises a number of factors, 
including others than the model per se, which make the success 
of the mediation hard to predict, e.g., the interpretation that the 
subjects place upon the signs or models. The work in this thesis 
does not address those aspects of communication, but, e.g., the 
research of Bødger and Anderson (2005) provides a 
sophisticated view of complex mediation  
A model is always static, a “still picture” describing a 
moment in dynamic, changing reality (Melão and Pidd, 2000). 
Thus the model differs from the real-world phenomena it 
describes and there is a gap between the model and reality. If 
the gap is wide, then the possibility of failing to achieve a shared 
understanding increases. The choice of modeling technique and 
notation is an important one, because the modeling method 
affects the phenomena which can be expressed with the models 
and even restrict which phenomena can be observed and 
understood (Nuseibeh and Easterbrook, 2000, p. 40). A 
discussion of the choice is provided in Section 5.1.3.  
The quality of the model is another factor impacting on the 
correspondence between the actual needs (real world) and the 
design and the implementation of the solution. Recker (2007) 
classifies the quality into three classes: pragmatic, semantic, and 
syntactic quality. The pragmatic and syntactic quality of the 
models, related to different ISD approaches, are used as a basis 
for analysis in Paper III for clarifying the chosen approaches and 
their relations to each other.  
The usefulness of the models, referring to “pragmatic 
quality”, is one measure of the success of the project, as 
evaluated by the users of the model. Pragmatic quality 
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incorporates the understandability of the models (the model 
users can “read” the models) and the ability of the models to 
promote learning and action in the domain (model users can 
better understand and improve the domain with the help of the 
models) (Recker, 2007). The understandability of the models is 
further related to the syntax of the modeling language, visual 
layout strategies or graph-drawing algorithms, the modelers’ 
capabilities, domain knowledge, and the purpose of the models 
(Mendling et al., 2007; Giaglis, 2001). The pragmatic quality can 
be seen as a subjective matter and dependent on the needs of the 
users. Business improvement and information systems 
development need different kinds of models (e.g., Rosemann, 
2006a; 2006b). Hence, it is important to identify the future users 
of the models first, and then to find out and clearly articulate 
their needs and the intended use of the models (e.g., Recker, 
2007). The requirements may concern, e.g., the content and form 
of the models and delivery of the outputs. Here it should be 
noted that the “model users” may also be other stakeholders 
than the (current or to-be) users of the information system. 
2.7 REQUIREMENTS FOR MODELING AND MODELS IN USER 
ORGANIZATIONS 
In this thesis the modeling that is conducted in the early phases 
of ISD and EA is in focus, and the models (e.g. diagrams, 
pictures, or ) that are results from the modeling activities . The 
requirements for modeling methods and models should be 
based on the needs of those who conduct the modeling and 
those who use the models, and should fit the purpose of the 
modeling.  
Need to support the concrete actors in the ISD process. 
Iivari et al. (2004) list the tasks that IS experts should be capable 
of fulfilling: “the distinctive competence of IS experts lies in their: (1) 
expertise of aligning IT artifacts with the organizational and social 
context in which the artifact is to be used; (2) identifying and 
specifying the needs of people who are supposed to use the system (user 
Theoretical background 
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requirements construction); (3) organizational implementation; and (4) 
evaluation/assessment of these artifacts and related changes” (Iivari et 
al., 2004, p. 317). The purpose of modeling, then, is to grasp a 
shared understanding in highly heterogeneous groups of the 
domain, information needs and flows, existing systems, and 
technologies, for instance. In the front-end activities, the shared 
understanding should preferably be captured quickly, revealing 
the essence without going into too much detail. 
Need for flexible modeling methods and actual models that 
are adjustable according to the situation at hands. An 
emergent change is identified as a reason for difficulties in 
planning information system or designing software (Truex et al., 
1999; Heeks, 2006; Lee, 2004; Lyytinen and Newman, 2008; 
Hansen et al., 2010). The organizations themselves are emergent 
in two ways: internal and intra-organizational. They are intra-
organizational when adapting to their shifting environment 
(Truex et al., 1999, p. 378) and internal when the technical and 
social systems transform iteratively when they interact (Lee, 
2004, p. 11). Changes in the outside world cause changes in 
requirements and unexpected requirements also emerge during 
the RE process (Hansen et al., 2010). The settings for ISD in 
organizations are dynamic rather than stable. The old saw “well 
planned is half-way done” includes the assumption that a 
planned change is associated with a static view. In reality, 
organizations are dynamic and subject to continuous change, 
and the set of goals and values that are related to ISD has to be 
changeable as well (Truex et al., 1999, p. 379). So, “well planned 
is half-way done” does not work in every case, but a shift to a 
“sense of emergent change that is associated with local improvisations” 
is needed when developing information systems in 
organizations (Heeks, 2006, p. 133). 
Need for EA-related notations. Wegman (2007) reminds us 
that the most commonly used frameworks, Zachman and 
TOGAF, do not provide any specific notations for EA modeling. 
Recently, however, ArchiMate® has been proposed as a tool for 
enterprise modeling in relation to TOGAF (Lankhorst and van 
Drunen, 2007). 
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Need for the “big picture”. Enterprise Architecture is 
modeled via modeling the sub-architectures. Then the overall 
holistic view may get lost in details, or remain unaddressed. 
Need for understandability and appropriate quality. 
“Arguments regarding “which model is right”, “which notation is 
right”, and “which paradigm is right” are relatively meaningless if the 
model cannot be understood by the stakeholders.” (Kaisler, 2005, p. 
2). To achieve a shared understanding when gathering 
requirements, the models need to fit their purpose; enough is 
good enough but “perfect” is too much. 
Need for guide the forthcoming software and information 
systems development. It is important that the models which are 
produced in user organizations can be used for designing the 
information systems (architecture of the systems and detailed 
design).  
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3 Research approach and 
process 
For me as a researcher, it is an imperative driving force that the 
research leads to results that are relevant to practice; that is, they 
help to solve some real-world issue. The main concepts for this 
thesis are the early phases of ISD in user organizations, the 
utilization of the AD approach there, and modeling as the main 
supportive activity. How should one choose an appropriate 
research philosophy and research approach for studying such 
concepts in relation to each other? The thesis leans on 
pragmatism (Morgan, 2004; Goldguhl, 2004) and post-positivist 
research philosophy (Ryan, 2006; Hirschheim, 1985). The 
research methodology is based on practice-driven qualitative 
interpretive research (Walsham, 1995; 2006), and also derives 
features from critical research. Several applied research projects 
set the scene for the research. 
3.1 INTERPRETIVE RESEARCH ON INFORMATION SYSTEMS 
DEVELOPMENT 
In this thesis, the post-positivistic interpretive research approach 
is taken. Post-positivism is also referred to by the term 
“antipositivism” by Iivari et al.: “antipositivism emphasizes human 
interpretation and understanding as constituents of scientific 
knowledge” (Iivari et al., 1998, p. 174); and by the term “non-
positivism” by Walsham, emphasizing the fact that scientific 
knowledge can be obtained from facts and values, which are 
intertwined (Walsham, 1995, p. 76). Thus post-positivist 
interpretive research cannot be value-free, but is always 
influenced by the values of the researcher and the other 
participants involved. Ryan (2006) characterizes post-positivist 
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research as follows: it is broad rather than specialized, theory 
and practice are inseparable in the research, the researcher’s 
motivation and commitment are crucial, and a broad variety of 
methods must be used for the collecting and categorization of 
information. Post-positivist research in the social sciences 
advocates problem setting as valuable scholarly activity and 
stresses guidelines, principles, and acknowledgements as 
research outcomes, rather than overall ‘truth’ (Ryan, 2006). 
As alternatives to positivist research, both interpretive and 
critical research approaches can be classified as post-positivist. 
Interpretive research, as Klein and Myers (1999, p. 67) put it, “… 
can help IS researchers to understand human thought and action in 
social and organizational contexts; it has the potential to produce deep 
insights into information systems phenomena including the 
management of information systems and information systems 
development.” 
Critical research highlights the intention of supporting 
improvements in practice in one way or another (Myers, 1997; 
Myers and Klein, 2011). Interpretive and critical research are 
philosophically distinct, but in the practice of research the 
distinction is not straightforwardly clear, and in practice, it is 
not always possible to classify an entire research study as only 
either interpretive or critical (Myers, 1997).  
The concept of a hermeneutic circle emphasizes that the 
understanding of the object of the research is gained by 
researching the parts of the object and the object as a whole. 
(Myers, 2004, pp. 107–109). The research results in a new 
understanding being built upon the earlier understanding and 
the research steps taken, and thus the results are influenced by 
the expectations and earlier experiences. The hermeneutic circle 
is the process of understanding, construction, and deepening of 
meaning in the interpretive research process (Erikson and 
Kovalainen, 2008, p. 33). 
The research questions in interpretive research may not be 
explicitly defined at the beginning of the research process, but 
they will be sharpened and focused during the research 
iterations (Myers, 1997; Germonprez and Mathiassen, 2004). The 
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identification of the problem for Action Research may come 
either from the researcher to the organization or from the 
organization to the researcher (Wilson, 2000). Basically, the 
former means a planned approach and the latter an emergent 
approach (Germonprez and Mathiassen, 2004, p. 339).  
No single method can be sufficient for studying multifaceted 
issues in ISD. Methodological pluralism has been argued for 
better holistic analysis in post-positivist research (e.g., 
Hirschheim, 1985; Mingers, 2001; Davison and Martinssons, 
2011). It has been suggested that mixed methods combining 
both qualitative and quantitative methods will improve the 
research quality and pragmatic relevancy (Johnson and 
Onwuegbuzie, 2004; Morgan, 2004).  
Action Research has been suggested as a suitable research 
method for constructive studies in information systems research 
that is interpretive and critical (e.g., Rapoport, 1970; Wilson, 
2000; Baskerville, 1999; Avison et al., 1999). “Action research aims 
to contribute both to the practical concerns of people in an immediate 
problematic situation and to the goals of social science by joint 
collaboration within a mutually acceptable ethical framework” 
(Rapoport, 1970, p. 499). Further on, action research is also 
suitable approach for method development for socio-technical 
systems development (Dittrich et al., 2008). The research cycles 
of action research include reflection between theory building 
and empirical testing, and interaction between researchers and 
practitioners. Each phase includes planning, doing and 
evaluating the research. The empirical results and theoretical 
considerations form an inseparable dialectic relationship 
obtained within a research cycle (Baskerville, 1999). Cumulative 
results are gained through several research cycles. When 
entering the first cycle, the researcher brings in her/his pre-
assumptions. The results from the earlier cycles are combined 
with the current cycle in the construction phase. The interplay 
between action (empirical), reflection (empiria, theory), and 
construction (new and earlier results) is depicted in Figure 7. 
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Figure 7. Research cycle in action research 
 
Pragmatic inquiry (Goldguhl, 2008) and Practice research 
(Mathiassen, 2002) are closely related to action research, 
emphasizing pragmatic epistemology.  
There are also criticisms of action research. Simonsen (2009) 
argues that action research orients the research efforts into 
practice and intensive communication with practitioners, and 
hence cannot contribute efficiently to maintaining a high-
volume output in terms of contributions to academic journals. 
Mathiassen and Simonsen (2009) also argue that action research 
is demanding for the researcher since it includes lots of 
communication and cooperation with the research site 
participants. 
Participatory design methods (Kensing and Blomberg, 1998; 
Bødker, K. et al., 2004) can be utilized also for research, not only 
for design, since they make multifaceted participation possible. 
When considering the incorporation of the participants on even 
a more intensive level, we can speak about the “Scandinavian 
approach” (Gregory, 2003; Bødker, S. et al., 2000), “project 
collaboration” (Alter, 2009b), or “research engagement” 
(Mathiassen and Nielssen, 2008). Then the participants are 
already incorporated in the early phases of research, that is, in 
the research design and setting the goals. This in turn, relates 
the above mentioned closest forms of collaboration with the 
emergent interpretive research.  
Action
Reflection
Construction
Iteration: research
cycles
Interplay between
empiria and theory
within each iterative
cycle
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3.2 RESEARCH ENVIRONMENT 
The research spanned four large projects and mainly healthcare 
organizations provided the context for the empirical studies. A 
summary of the research projects is presented in Section 3.2.1, 
and the features of healthcare as a research environment are 
presented in Section 3.2.2. The projects and the organizations 
involved are discussed in more detail in research papers. 
3.2.1 Applied research projects as research environment 
The research was conducted in relation to the following applied 
research projects. ZipIT (Narrowing the distance between work 
and information systems development, 2004–2007) concentrated 
on the development of AD ISD methods, and was supported by 
8 practical pilot projects in Finnish healthcare organizations. The 
resulting methods were applied in the China-Finland 
eHealthPartnership project (2007–2008) in the context of Chinese 
healthcare, providing experience of adjusting the methods to 
local circumstances in rather different cultural context than that 
where the methods we developed. The SOLEA project (Service-
Oriented Locally Adaptable Enterprise Architecture, 2008–2011) 
studied and developed solutions, models, and methods of the 
Service-Oriented Architecture (SOA) approach for a locally 
adaptable Enterprise Architecture in healthcare and industry. 
The INDEHELA-Education project belongs to the series of 
INDEHELA (Informatics Development for Health in Africa) 
projects, a long-term North-South-South partnership in research, 
development, and education to improve healthcare services in 
Africa through the development of appropriate organizational 
information systems. Within the projects, the participating 
organizations provided a domain for the empirical research, and 
the partner universities and research groups provided research 
cooperation.  
The research was embedded in the four larger projects, and 
some consequences followed. First, the research process as a 
whole could not be planned beforehand but the research rather 
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followed the emergent needs and possibilities framed by the 
context projects. Second, it was possible to conduct the research 
in several research groups that included researchers with 
different background disciplines and research interests. Third, 
the project participants from the case sites had an influence on 
the decisions made about case targets and the goals of the 
research, and the research complied with the goals of the 
participating organizations whenever possible. Thus an 
emergent action research approach was followed (Germonprez 
and Mathiassen, 2004, p. 339). However, the intention of 
developing and studying the AD approach and the user 
organization viewpoint was a thread that ran through my 
research all the way through. 
A summary of the projects, partner organizations, and the 
main research interests relevant for this thesis is provided in 
Figure 8 in relation to the timeline of the research. In addition to 
the four above-mentioned projects, two other large projects are 
presented in the timeline. The PlugIT project (Applications 
integration in healthcare, 2001–2004) concentrated on integrative 
technologies and interfaces of healthcare applications, and 
Activity-Driven IDS initiatives. It provided the context for the 
pre-PhD research. The ISD4D (ISD4D: A Holistic Information 
Systems Development Approach for Societal Development) is 
an international project including participants from South 
Africa, Mozambique, Nigeria, and Finland. It aims at the 
development of a holistic method, and my research continues in 
this context by integrating the AD approach with context 
modeling at one end and architecture methods at the other end. 
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Figure 8. Research projects  
3.2.2 Healthcare organizations as the context of the empirical 
research  
Healthcare is a complex and multifaceted domain: a broad 
variety of specialized actors is involved, and the actors work 
cooperatively in the patient’s care chain in several organizations. 
Information is a critical tool for making decisions concerning 
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patient care. Information systems are used for mediating and 
achieving patient-related and managerial information to 
support the actual care activities. Healthcare information 
systems are found as a typical large-scale system, where the 
scalability of modeling, abstraction, and analysis techniques are 
critical (Cheng and Athlee, 2007).  
The problems in the use of information and communication 
are often ambiguous. To create information systems which 
support work in such branches it is important to capture the 
information needs from the viewpoint of the work, and in a 
holistic way. Communication and a shared understanding of the 
domain between IS developers and domain experts – the users 
of the information system – is essential. In such conditions the 
use of applications of a socio-technical theory is beneficial for 
information systems development (e.g., Westbrook et al., 2007).  
It was a deliberate research design decision of the author to 
keep to one domain, although it was very well known that it 
might lead to domain-specific results. The research approach 
emphasizes studying human cooperative activities and the 
information needs within these, and the means for analyzing 
and describing them. The intention is not to go to ‘too deeply’ 
into issues specific to healthcare information systems (e.g., by 
studying the details of healthcare-specific standards, or patient 
record products) but rather to stay more at the level of general 
information systems development but emphasizing the user 
organization viewpoint.  
The research incorporates healthcare organizations in 
Finland, China, and Mozambique. More information about the 
organizations is provided in relation to the specific cases in the 
research papers (Paper I, Paper IV, and Paper V) and 
summarized in Paper II.  
 
Research approach and process 
Dissertations in Forestry and Natural Sciences No 74            39 
 
3.3 RESEARCH PROCESS  
The major research efforts are presented below. The nature of 
the research was cumulative and iterative. The research results 
from each of the projects were used as the input for the ones that 
came next, and relevant theoretical knowledge was obtained in 
each project. In addition, each project brought its own emphasis 
and context into the research.  
The research mainly followed the idea of the research cycles 
of action research (Myers, 2004, p. 108), complemented with case 
studies and theoretical constructions. The research includes 7 
major research cycles, including Action, Reflection, and 
Construction phases. This research was mainly practice-driven: 
the research cycles started with action research and case studies 
(Action), and when considering the research process as whole, 
the action was emphasized in the first half, while the theoretical 
developments were emphasized in the last half of the process. 
The experiences were mirrored in theoretical knowledge both 
during the action and afterwards (Reflection). The holistic 
interpretation and construction were done after the empirical 
field studies (Construction). The main ideology of this research 
is depicted in Figure 9. In addition to the academic outcomes 
(Papers I–VI and the thesis), the research groups produced 
several open access documents, including guidelines for AD ISD 
in healthcare (Toivanen et al., 2007) and for process modeling 
(Luukkonen et al., 2012), as well as project reports and domain 
descriptions for the participating organizations (marked as 
“Other publications” in Figure 9). Most of these documents can 
be found on the project websites (www.uku.fi/zipit/; 
www.uku.fi/ehp/cn-fi/; and www.uef.fi/solea/). A participatory 
cooperative approach and research methods (Bødker, K. et al., 
2004, Gregory, 2003; Bødker, S. et al., 2000; Alter, 2009; 
Mathiassen and Nielssen, 2008) were adopted whenever 
possible. Each research cycle had its own features and emphasis, 
which are described in more detail in the research papers 
(Papers I–VI).  
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Figure 9. The basic research ideology of this research 
 
The research process is presented as a whole in Figure 10. 
The dashed ovals marked with An represent the major Action 
phases and the dashed ovals marked with Cn represent the 
major Construction phases. The rounded rectangles represent 
the relevant theoretical knowledge considered in the research 
process. The key concepts discussed in Chapter 2 are 
highlighted with the use of a bolded font. The light gray color 
implies an emphasis that carries less weight. 
The premises for the research in this thesis are based on the 
experiences gained from the research in the Plug IT project 
(2003–2004) from a case study of applying Activity Theory to 
exploring home care work activities and the related information 
needs of the homecare workers (A0, C0). The PhD research 
included four major Action phases (A1–4) where the empirical 
material was gathered, and seven major Construction phases 
(C1–7) that contributed Papers I–VI and the introductory part of 
this thesis. Particularly, the research contributing to the 
development of the AD approach is presented in Section 2.4.3 
and in Paper II.  
The relationship between Action and Construction phases is 
not fully symmetrical. Action and Construction phases form an 
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and VI (A3, C6). The third Construction phase (C3) was a 
theoretical exercise without an Action phase (Paper III). The fifth 
Construction phase (C5) collected the broad research continuum 
for the AD approach in the years since 1998, and thus it 
included all the Action phases (A1–4) but was not limited to them 
(Paper II). The seventh Construction phase (C7) bound the whole 
thesis together and resulted in the introductory part of this 
thesis.  
 
 
Figure 10. The story of my research 
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4 Summary of the original 
papers 
4.1 RESEARCH PAPERS IN RELATION TO THE RESEARCH PROJECTS  
This thesis is based on six original publications and the 
empirical materials gathered in the following four research 
projects: ZipIT (2004–2007), China-Finland eHealthPartnership 
(2007–2008), SOLEA (2009–2011), and INDEHELA Education 
(2010). The writing processes for the papers mainly took place 
between the years 2009 and 2011, when I was working as a 
researcher in the SOLEA project. Figure 11 presents the 
relationships between the projects and the papers. An arrow 
between a project and a paper implies a contribution from the 
project to the paper. The contribution might be either empirical 
material or theoretical construction.  
The research papers study the Activity-Driven approach in 
relation to  
- Requirements Engineering in user organizations 
(Paper I), 
- the research continuum in which it was developed 
and tested (Paper II), 
- other modeling methods and approaches, and the 
quality of the models (Paper III), 
- applicability and situational adjustment of the 
method and method engineering (Paper IV), 
- education and teachability (Paper V), and  
- enterprise architecting, and process modeling (Paper 
VI).  
A summary of each paper is presented in this chapter. In 
Chapter 5 the results are re-analyzed, with the user 
organizations’ viewpoint being kept particularly in mind. 
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Figure 11. Research projects in relation to the publications  
4.2 PAPER I. IMPROVING REQUIREMENTS ENGINEERING FROM 
THE CLIENT’S PERSPECTIVE IN THE HEALTHCARE DOMAIN 
Paper I set the starting point for studying the early ISD phases 
specifically from the client’s perspective. It studies the AD 
approach in relation to Requirements Engineering (RE). 
Requirements Engineering activities are traditionally regarded 
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as the meeting point of the users and the developers. It is 
assumed that the software provider company designs the 
software according to the jointly specified requirements.  
The results of Paper I are based on the experience in action 
research with eight pilot projects in the years 2005–2006. The 
situations where user organizations were actually involved in 
RE activities were classified into three classes. None of the 
classes matched the traditional assumptions precisely. In all the 
cases, the RE processes of the software provider and the user 
organization were separate and did not coincide. In the light of 
the experience gained in the eight pilot projects, the software 
providers’ and user organizations’ perspectives on RE were 
distinguished.  
Several types of participants were identified as stakeholders 
in user organizations’ RE process. In this thesis, user 
involvement is discussed in detail in Section 5.1.2.  
The research revealed the lack of a shared holistic picture as 
being one of the most problematic points in user organization 
RE. The AD approach facilitated the identification of the 
participants and gathering the information needs of the 
participants. In the needs analysis, the viewpoint of the daily 
workflows was highlighted (different from the management’s 
viewpoint). The AD tools (diagrams, tables, and stories) enabled 
the inter-relationships of separate processes and the use of 
information within the processes to be shown in a way that 
advanced the obtaining of a holistic picture. The participants 
also regarded the AD tools as easy to understand and helpful in 
communication.  
The recent exponential growth of computer use in 
organizations has made the development of information 
systems and software systems more complex. Ready-made 
applications that will be integrated into the organization’s 
legacy systems have replaced tailored (made from scratch) 
systems. The nature of requirements engineering has become 
more complex in both software developer organizations (Cheng 
and Athlee, 2007) and user organizations.  
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4.3 PAPER II. RESEARCHING ACTIVITY-DRIVEN APPROACH FOR 
INFORMATION SYSTEMS DEVELOPMENT 
Paper II has two main contributions concerning the AD 
approach. First, it defines the basic pillars and characteristics of 
the Activity-Driven approach for Information Systems 
Development (AD ISD). Second, it represents the long-term 
story of the interrelated research projects focused on the 
development of the approach. The theoretical underpinnings of 
the AD approach (Mursu et al., 2007), complemented by Paper 
II, form the main scientific summary of the AD approach.   
Paper II collects the information about the research projects, 
their goals and focal points, the detailed description of the 
practical cases, and their impact on the development of the AD 
ISD approach. Thus it shows the essentials of the AD approach 
and also that the approach is well-grounded and justified as a 
socio-technical approach to ISD. As such a summary, Paper II 
also provides a strong justification for assumption (A3) of this 
thesis.  
The principles of the AD approach are defined on the basis of 
the theoretical underpinnings (Mursu et al., 2007) and the 
requirements for an analytical framework for emancipator, 
work-oriented IS research and practice (Korpela et al., 2004), 
mainly rooted in the earlier work of Mikko Korpela and Anja 
Mursu, and the empirical results in the research projects 
between the years 2002 and 2011, by the main authors of Paper 
II. The definition consists of the following eight statements.  
1. The theoretical basis of the approach draws from 
Activity Theory, the Activity Analysis and Development 
framework, a socio-technical view of information 
systems development, and user participation. 
2. The approach is developed for the early phases of ISD 
(planning, data gathering, analysis, describing, and 
validation), with an emphasis on intertwined work and 
information systems development.  
3. Information systems development starts by studying 
work activities as systemic entities. 
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4. Technology, including computer-based technology, is 
seen as a tool to facilitate work, embedded in the work 
system. 
5. Both collective and individual aspects of work are taken 
into account. 
6. Work systems are studied in their organizational context.  
7. Participative and cooperative methods are used to 
incorporate representatives of different professional 
viewpoints within the work activities under study.  
8. Understandable tools and visualizations are used to 
enable domain workers and other stakeholders to 
articulate their views of subject matter.  
  
The AD ISD process includes the phases of information 
gathering, analysis, and description, focusing on the exploration 
of the as-is state and requirements for the possible to-be states. 
The two main frameworks for the AD approach are the Activity 
Analysis and Development framework, ActAD (Korpela, 1994; 
Mursu, 2002) and the Activity-Driven Information Systems 
Development Model (Mursu et al., 2007; Luukkonen et al., 2007; 
Toivanen et al., 2009). The frameworks are summarized in Paper 
II. The participatory and cooperative methods and tools that are used 
during the process are enriched with specific features derived from 
Activity Theory and the AD frameworks. Examples of the AD tools 
can be found in the project publications (e.g., Toivanen et al., 
2007; Luukkonen et al., 2012) and in Appendix A. 
4.4 PAPER III. MODELLING APPROACHES IN THE EARLY PHASES 
OF INFORMATION SYSTEMS DEVELOPMENT 
Paper III discusses modeling methods for the early phases of 
ISD, and presents a “map of modeling” as a means to show 
relations and features of different modeling approaches and 
techniques. The “map of modeling” is created on the basis of the 
literature concerning the quality of models, mainly relying on 
pragmatic quality. The map is based on two dimensions: 
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models’ content (elements) and the extent to which the elements 
are organized or structured. For each modeling method, certain 
models are typical. In the paper, traditional notation-based, 
goal-driven, established socio-technical approaches and the AD 
approach are compared. The different approaches are located on 
the map by studying the features of the typical models of the 
different approaches. In relation to the ISD process, the different 
approaches are best suited to use in different phases.  
Notation-based approaches are rooted in software 
engineering disciplines (such as Unified Modeling Language, 
UML) or management (e.g., Business Process Modeling 
Notation, BPMN) and they feature mechanistic or technological 
views (Paper III), but neglect the social, human, and cooperative 
aspects of the functionality of organizations. The traditional 
socio-technical approaches also provide a means for studying 
the social, human, and cooperative aspects, but have less 
emphasis on the technical aspects, and, in addition, have less 
structured models than the notation-based approaches. The 
interlinkage between processes and information entities is not 
strongly supported in either approach.  
Within the AD approach the ActAD framework provides the 
basis for modeling both the elements which should be modeled 
and the structure. The theoretical roots in AT and 
Developmental Work Research (DWR) form the basis for the 
solid structure and ensures that human cooperative aspects and 
work activities and information are interlinked within the very 
same model.  
The paper contributes to the development of the AD 
approach by locating the AD approach in relation to well-
known modeling approaches, and showing what interfaces are 
needed to interlink AD modeling to other modeling approaches. 
The results contribute to this thesis by providing discussion on 
the features of AD models.  
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4.5 PAPER IV. STUDYING THE APPLICABILITY OF METHODS - 
ACTIVITY DRIVEN NEEDS ANALYSIS APPLIED TO MATERNITY 
PATHWAY IN PUDONG, SHANGHAI  
The case study presented in Paper IV put the applicability of AD 
approach to the test. The methods and models that were 
developed in our previous projects were used and applied in 
this case. The case was conducted in the China-Finland 
eHealthPartnership, which also had a Chinese sister project with 
the goal of regional information sharing in Shanghai. The focus 
of the paper is on the description of the field study flow. 
The experiences in the case of referral feedback in the ZipIT 
project (see case 3a in Table 3 in Paper II) were particularly 
inspiring to the research design in this case. In both cases a 
cross-organizational healthcare service chain was in focus and 
similar participatory working principles and AD tools were 
used in both cases.  
The research was conducted in two hospitals in the Pudong 
Area, in Shanghai. The multicultural research group included a 
Chinese researcher, who was an invaluable resource since the 
case context was new to most of the other group members. 
English was used as a common language within the research 
group.  
The aim was to describe the cross-organizational care chain 
and the maternity path throughout the hospitals, and identify 
the needs for information sharing and requirements for a 
regional information systems architecture. The results that were 
obtained as the research developed supported the whole project 
by providing information about the target area. The fact that the 
case site was in Shanghai had some consequences for the scope 
of the analysis, the use of participatory methods, and the AD 
models. 
It became obvious that first the context must be understood 
as being broader than the actual object, the maternity path. In 
this case it meant obtaining and analyzing information about the 
Chinese healthcare organization and service structure. 
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The context also influenced the research process by 
emphasizing the importance of advance planning. Participatory 
methods were applied on two levels: 1) amongst the research 
group, where the Chinese researcher took the role of the 
informant, and 2) in the fieldwork. Table 1 in Paper IV 
summarizes the research process and discussion. The language 
barrier between the Finnish researchers and Chinese healthcare 
workers on the case site imposed requirements on the use of 
participatory research methods. We maximized the use of 
graphic presentations and the Chinese researcher took on the 
role of interpreter in order to minimize the language barrier. 
The case context and the goals forced us to use AD tools 
creatively, that is, to tune them to fit the local situation and 
requirements. A new diagram model, Activity Case (see Figure 
4 in Appendix A), was introduced to map actors, information 
entities, mediating information tools, and information storage in 
the sequence of a work activity. Swim lane diagrams were used 
on the level of organizations (see Figure 3 in Appendix A) 
instead of the level of individual actors. Maternity stories (see 
Figure 1 in Appendix A) were a central tool during the research. 
The detailed results are reported in the case report (Luukkonen 
et al., 2008). Balancing between advance planning and 
improvisation is a delicate question. In this case, the advance 
planning was a prerequisite for the improvisation.  
4.6 PAPER V. ASSESSING THE ROLE OF A SITE VISIT IN ADOPTING 
ACTIVITY DRIVEN METHODS  
With the experimental teaching case presented in Paper V we 
moved from action research to an action learning experiment in 
our research. Paper V presents the case and discusses the 
challenges of teaching AD or other socio-technical ISD methods. 
The teaching case was settled in relation to the INDEHELA-
Education project, incorporating universities from South Africa, 
Mozambique, Nigeria, and Finland. The students were assigned 
to use the AD approach and make an overview analysis of the 
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information systems in use in a local healthcare center that was 
unfamiliar to all of the students. It was a group assignment and 
four multicultural groups were created.  
In Paper V the teaching case is assessed on the basis of the 
student feedback. The students were provided with Paper IV 
and other articles and reports (Luukkonen et al., 2007; Korpela 
et al., 2008; Luukkonen et al., 2008; Tiihonen et al., 2010) as pre-
materials. All students attended lectures at which examples of 
the AD tools were presented and discussion took place of how 
to take an AD approach during a site visit, and how to use the 
tools. The examples were gathered from the previous research 
projects. Appendix A contains examples of the lecture slides, 
focusing on the AD tools.   
The site visit was the heart of the course, and it was valued as 
a crucial “eye-opener”. The visit revealed the socio-technical 
nature in a very tangible way, since the information system in 
the health center was mostly paper-based. The students had to 
re-think the concept of an information system. The AD tools that 
were provided to the students were used in data gathering and 
analysis.  
The “fieldwork-driven-ness” and participatory ideas were 
considered as positive features within the AD approach. Both 
advantages and weaknesses of the AD tools were found. The 
rich graphical presentation, understandability, and hierarchical 
structure were identified as the positive features of the AD tools. 
The lack of a catalogue of the tools and a clear manual for using 
them were the main negative features. The main requirements 
for creating the catalogue can be categorized as follows. The 
catalogue must include an explanation of the basic notations, 
with the diagrams and tables preferably being explained 
together, and with illuminating examples. Guidelines for 
drawing diagrams, e.g., how to select elements for the diagrams 
and how to choose an appropriate level of detail, should 
accompany the catalogue.  
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4.7 PAPER VI. ANALYZING PROCESS MODELLING AS WORK 
ACTIVITY 
Process modeling is a common way of producing descriptions of 
an organization’s functionality. The process models are used, 
e.g., for describing Business Architecture in relation to 
Enterprise Architecture or as a starting point for ISD. In this 
end, process modeling can be considered as a part of current 
practice of the early phase activities of ISD.  
In Paper VI, the work development viewpoint is taken and 
process modeling is studied as the work activity that produces 
models for the construction of business architecture in 
organizations. This is done for obtaining understanding of the 
structure of such activities. 
The AD approach is used as the theoretical framework 
aiming at improving the work of those who model the 
processes, or plan the process modeling activities. Such 
planning might be a concern of CIO (Chief Information Officer), 
an enterprise architect or business architect, for instance. In that 
sense, this study takes us a step back to the roots of the AD 
approach in developmental work research.  
An Activity-Driven concept is elaborated and suggested for 
analyzing process modeling as a work activity. An example of 
such analysis is presented that is based on an experimental 
inquiry with 21 respondents, representing 14 organizations 
providing healthcare, industry, financial services and software. 
The original purpose of the data gathering and analysis was the 
need to understand process modeling activities and find the 
issues. The results, which are drawn from 21 responses from 
several organizations, form an insufficient basis for making 
conclusions that concern a general global- or even national-level 
“state of the art” in process modeling. However, the research 
provided information about the current practices and issues of 
process modeling in the organizations. The analysis helped us to 
focus the research efforts within the SOLEA project, and a 
guidebook for modeling activities and processes (Luukkonen et 
al., 2012) was written (currently, only in Finnish). The 
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anonymized research data will be published in UEF electronical 
publications (Luukkonen and Mykkänen, 2012). 
It seems that the concept would be more suitable for use 
inside one organization. On the basis of our experience and the 
comments, it is reasonable to think that the concept is worth 
considering in organizations, for instance as part of enterprise 
architecting work. The concept can be used in analyses for 
understanding and improving process modeling efforts. 
However, empirical cases will be needed to see its 
appropriateness and validity in practice and academic debate to 
improve the scientific rigorous. 
The concept includes a thematic question list, analysis tables, 
and an overview diagram as tools for the analysis. The concept 
was driven from the combination of the ActAD framework and 
process modeling literature. The tables and the overview picture 
are presented in Paper VI and the full question list is presented 
in Appendix B of this thesis.  
The results contribute to this thesis by providing information 
concerning current practices and issues of modeling in user 
organizations, and by providing a concept for analyzing those 
activities. Paper III discusses the models in a more detailed way. 
Based on the two papers together, we can say that the AD 
approach and process approach are not contradictory, but they 
complete each other in analysis and modeling. 
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5 Putting it together  
In this chapter the results of this study are constructed on the 
basis of the literature, research papers I–VI, and experiences and 
research data obtained during the research process (Action 
phases A1–4 in Figure 10). The user organization viewpoint is 
revisited (Section 5.1) and the potential benefits and problematic 
points of the AD approach in user organizations’ ISD is 
discussed in that context (Section 5.2).  
5.1 USER ORGANIZATION REVISITED 
The User Organization viewpoint is analyzed by discussing the 
following major concepts, and their relations with each other. 
An Acquisition Process (Paper I, research data from A1) of a 
software application and Enterprise Architecture (see Section 2.2) 
are considered as concepts that characterize the context for User 
Organization ISD. The stakeholders have their own concerns in 
ISD, and they participate in the ISD process in various roles and 
also in various phases. Modeling is an essential mediating 
activity in ISD, supporting the needs analysis and architecture 
descriptions. The purposes modeling and the participating 
stakeholders impose requirements for the features of modeling 
(Paper III).  
5.1.1 Early phases of ISD 
An acquisition process of a software application (Paper I) is a 
single-entry endeavor of specified focused development. The 
following phases of the acquisition process were identified: 
feasibility study, requirements engineering, invitation of 
tenders, purchasing, implementation, training, and use (Paper I, 
Figure 1). Enterprise Architecting means a continual holistic 
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development of business and IT within an organization, and it 
includes planning and implementing acquisition processes. 
Descriptions (for as-is and to-be states) are made throughout 
various analyses, using modeling as a means for grasping the 
understanding. Process modeling is related to business 
architecture descriptions.  
At the beginning of this research it was assumed that the 
starting point of ISD is a fuzzy point, and the experiences from 
the action research confirm that assumption. But it became 
obvious that the concept of a ‘fuzzy starting point’ should be 
extended to concern not only ISD in general, or requirements 
engineering, but also other activities in user organizations’ ISD. 
The empirical research confirms that at least a feasibility study, 
implementation, deployment, and training (Paper I), enterprise 
architecting (Paper IV), and even process modeling (Paper VI) 
are activities in which some preliminary overview should be 
established, so that the actual phase could be planned on the 
basis of the shared understanding of the situation and the goals.  
It is theoretically recognized as being beneficial to align the 
design of business processes and IT, but they are rarely 
integrated in practice. Aligning business and IT, or developing 
information systems that fit in with the work, requires the 
analysis of the information needs of the different actors within 
their daily work. The information needs may consider the form, 
the content, and the timing and availability of the information, 
for instance. But to understand these needs, the work itself must 
be understood. 
5.1.2 Viewpoints and stakeholders 
The information system in use should fit the work and support 
it. A shared understanding of the information needs must be 
obtained amongst the different professionals who cooperatively 
work in the workplace. But who should participate in 
information systems development? First we take a look of the 
different viewpoints, and then refine the viewpoint in relation to 
the ISD process. 
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The “User Viewpoint” is often used as the opponent for the 
“Developer Viewpoint” in the RE field, when discussing the 
need for and difficulties in obtaining a shared understanding as 
a basis for IT requirements. The User Organization Viewpoint is 
more complex than the User Viewpoint. The “shared 
understanding between stakeholders” is not only an issue 
between the provider’s view and user organization’s view, but it 
might also be an issue between the different kinds of 
stakeholders inside the user organization, or inside the provider 
organization.  
The objectives of using the information and information 
system come from Work Activity (see Section 2.1. pp. 22–23). 
Thus the stakeholders’ concerns can be studied through their 
viewpoints.  
The stakeholders who may have concerns regarding ISD in 
user organizations may be inside or outside the user 
organizations. Four categories of stakeholders are identified 
inside the user organizations. The stakeholders identified in our 
studies (see Table 3 in Paper II) can be categorized as belonging 
to greater groups representing the viewpoints of Management, 
IT, and Substance workers (e.g. nurse and doctor in Figure 12). 
Yet another stakeholder, the enterprise architect, has emerged as a 
consequence of the rise of EA in organizations. The viewpoint 
here indicates the relationship with the organization, whether it 
is to manage the organization, administer and manage the 
organization’s IT, do the core work of the organization (e.g., 
taking care of the patients), or develop and manage the overall 
enterprise architecture. In other words, the viewpoint indicates 
the work activity of the stakeholder. Here the main difference 
from the original understanding of the viewpoints that are 
needed is the difference between the “user/using viewpoint” 
and “substance worker/working viewpoint”. I come to this 
difference later in relation to modeling and models (see Section 
5.1.3).  
Two viewpoints are a little more complicated, that of the user 
of the information system and that of the client of the user 
organization. The viewpoint of the “user” or “information 
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system user” may involve stakeholders belonging to any, some, 
or all of the above-mentioned groups, depending what 
information system is under study. The client may have various 
viewpoints. In the case of self-service, the client has the user 
viewpoint, but also the viewpoint of management in the sense 
that the client makes the decisions regarding his/her own 
actions, which may be part of a work activity in the 
organization. In the case of a more traditional service, when the 
client is not using the information system directly, the client’s 
concerns about ISD, if they exist, may or may not be related to 
the viewpoints of the other stakeholders.  
The stakeholders that are located outside the user 
organization can be grouped as the stakeholders in the IT 
provider organization (~ developer, manager, marketing), and 
the clients of the user organization.  
A simplified example of the different stakeholder groups, 
examples of different individual professional roles of the 
representatives of those groups, and their major concerns (inside 
the block arrows) of groups, that were identified in this research 
are illustrated in Figure 12. The role of the “Enterprise 
Architect” is illustrated in gray, indicating that it was not 
identified in the major action research phase of this thesis, but 
rather in the literature and later discussions.  
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Figure 12. Stakeholders and their concerns 
 
If we consider ISD as a process that has the above-mentioned 
phases (Section 5.1.1.), the question “Who should participate?” 
can be refined to concern the phases of ISD. Figure 13 shows a 
fictive, but reality-based, example of user organizations’ ISD 
process. The columns indicate the stakeholder groups in user 
organizations and the last column stands for the vendor 
organizations. The rows are the main phases. The phases can be 
characterized with a central question or statement, for example 
“What are our needs for an information system” in the 
requirements elicitation phase. The participants in each phase 
have an influence on the outcome of the phase, and thus the 
outcome of the whole process. In addition to the actors in user 
organizations, the representatives from the vendor 
organizations participate in the process in one phase or another.  
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Figure 13. Example of stakeholder entry and participation in the ISD 
process phases   
 
Enterprise architects’ work is planning in high granular level: 
taking account of requirements from business, management, 
work activities, and information systems, and building a holistic 
picture. An enterprise architect cannot be unambiguously 
claimed as belonging to one of the stakeholder groups (columns 
in Figure 13), but the enterprise architect may represent the 
financial management or information management or 
administration, depending on the organization.  
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The research results give no “one size fits all” solution to the 
question of the participants, but rather the result is that the need 
for different participants depends on the situation and the goals 
of the process. The issue is brought up as an important matter to 
be thought of when planning the ISD work, for helping to 
consider the questions of who should participate in which 
phase, and what the consequences are of participating or not 
participating. 
In the above the stakeholders are discussed in relation to the 
acquisition process. Paper VI studies process modeling as a 
common activity that is related to ISD in user organizations. The 
paper presents the stakeholder roles in relation to modeling: 
modeler, informant, and responsible for modeling. In modeling 
activity, the stakeholders often have different roles from those 
they have in their daily work. 
5.1.3 Modeling 
The thesis focuses on two main issues that are important when 
planning and conducting modeling: the models and the 
modeling activities by which the models are produced. In 
addition to Activity-Driven modeling, Process modeling is 
studied as an example of a typical contemporary modeling 
activity in user organizations. Paper VI presents an AD concept 
for analyzing process modeling as a work activity, and an 
example of such analysis is presented that is based on data 
gathered from 21 individuals (representing 14 organizations) 
who have participated in process modeling in one role or 
another.  
Process models have been criticized in the literature (see e.g. 
Paper III) and empirical experiences during the research confirm 
that critique. Process models do not always correspond to the 
reality. For example, at one end, core business processes are 
typically modeled at a high level of abstraction, conceptualizing 
the way an organization conducts business, and at the other 
end, workflows depicting the interaction between the user and 
the computer are modeled at a detailed level, explicitly defining 
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process steps and the order of the steps. Despite the different 
amount of detail, the above-mentioned processes consider the 
process in a mechanistic manner with predefined steps and 
procedure, neglecting flexibility and dynamics (Melão and Pidd, 
2000).  
In between the two ends of general and highly detailed 
descriptions, there is a ‘gray area’ of the actual realization of the 
business activities in several process instances: the daily work of 
the workers. From the viewpoint of an individual worker, the 
daily work seldom follows one complete (business) process 
instance from end to end, but the daily work is rather about 
conducting tasks belonging to different situation-dependent 
instances. Complexity even grows when work is cooperative in 
nature. The nature of daily work is hard to capture in 
mechanistically hierarchical process models that are drawn 
rather from the management’s viewpoint than from the 
worker’s viewpoint. Thus processes become fuzzy and there is a 
mismatch between models and reality. The AD models provide 
a means to describe cooperative networked activities. In this 
sense, an activity network is closer to the workers’ viewpoint of 
daily work practices than a set of process models.  
As a practical research result of the SOLEA project, a six-level 
framework for modeling activities and processes was developed 
(Luukkonen et al., 2012). The levels were labeled as Context, 
Overview, Process, Action, Task, and Operation. Each level has 
typical model types and some guidelines could be made for the 
procedure for how to create them. AD models are situated 
mainly on the levels of Context and Overview, and interfaced 
with traditional process modeling. 
Modeling output consists of individual models that have 
selected elements describing a section of the reality. In a good 
case, the models are useful. In a bad case (which is 
unfortunately common in practice) the models are left ‘on the 
map’ and never really used. How, then, we can settle on good 
models which serve the purpose of modeling? Before and 
during modeling activities, important questions arise and 
choices have to be made that are related to models and their use. 
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These choices impact on the modeling outputs. For instance, 
what modeling method should we use? What elements should 
the individual models include?  
Figure 14 sketches the interplay between the business and 
modeling. The left-hand side presents the business/work, and 
the right-hand side presents the modeling. The purpose of 
modeling should be the master guiding element of the modeling 
activities. The purpose guides the decision as to what 
viewpoints are needed (e.g., management, system design, or 
enterprise architecture). According to the viewpoint, the 
paradigm will be chosen to select the appropriate methodology. 
In order to understand the requirements for the models to be 
created, the viewpoints are refined by identifying the roles, the 
actual actors who are going to use the models. The users of the 
model have goals that are related to their work, and the goals 
define requirements for what information is needed, and further, 
where the information can be achieved from. Then an 
appropriate modeling technique should be chosen to 
correspond with the needs of the model users. Finally, the 
elements of individual models should correspond to the 
elements of interest. It should be noted that often one modeling 
methodology is not enough, but different kinds of models are 
needed. 
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Figure 14. Purpose guides decisions related to modeling  
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When it comes to the quality of the models, the need for 
pragmatic quality beats the need for formal quality in the early 
phases. Later on, the development of information systems needs 
more accuracy and explicit models for designing the solutions 
or implementing the integrations – then the formal quality is 
essential. 
The requirements for the models that are needed in the early 
phases of ISD can be characterized as follows. The models should 
support getting  
 a shared understanding between the different 
viewpoints  
 a holistic ‘big picture’ revealing the essence and 
serving as a map for seeing the relations between the 
more detailed models 
 an understanding of the information needs within the 
daily work. 
5.2 ACTIVITY-DRIVEN APPROACH SUMMARIZED 
The AD approach has theoretical and empirical roots that have 
influenced the features of the approach. By theoretical roots I 
mean those leaning on AT, IS, and Participatory Design (PD), 
summarized by Mursu et al. (2007), and promoting the 
rigorousness of the features. By empirical roots I mean the way 
in which the AD approach has developed during the past two 
decades. The development of the AD approach embedded in the 
research projects is presented both on a large temporal scale 
(Paper II), and in detail with regard to selected spots (Paper IV, 
Paper V). The multifaceted project collaboration made possible 
the development of the method through discussion and two-
way learning between research and practice, promoting the 
practical quality (Recker, 2007) of the features.  
The main theoretical frameworks, the ActAD and AD ISD 
models, and the participatory working principles form the 
essence of the AD approach together with the eight statements 
that are considered together as intertwined whole (Paper II). The 
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features of the AD approach instantiate in the AD tools that 
were used in the empirical research (Paper II, Table 3). 
Appendix A presents examples of AD tools used in relation to 
the empirical research (Paper VI and Paper V), and more 
examples can be found in other publications (e.g., Toivanen et 
al., 2007; Luukkonen et al., 2012). As an example of an AD 
analytical data-gathering tool, Appendix B presents a question 
list which was used in a web-based questionnaire (Paper VI). 
The interplay of activity-drivenness and participative working 
principles is described in Paper II in general and an example of 
such a research process is presented in Paper IV, Table I.  
Paper III contributes to the debate on the features of the AD 
approach by comparing the features of AD models (content and 
structure) to those of traditional notation-based approaches, and 
to those of other socio-technical models. In this end, the paper 
clarifies one aspect of the relation of the AD approach and 
others. Paper VI presents a detailed analysis of process 
modeling work activity based on the ActAD framework. The 
analysis helps to gain an understanding of the process modeling 
issues but it might also help in gaining an understanding of the 
framework itself. 
5.3 THE POTENTIAL USE OF AD APPROACH IN USER 
ORGANIZATIONS 
In the empirical research, the AD approach has been proven to 
be useful in gathering the information needs within work 
activities and in the analyses that follow. Specifically, in 
situations in which there is a need to quickly clarify the essence 
of a previously unknown target area, the AD approach seems 
well suited. In the recent research the question of using an AD 
approach in relation to enterprise architecting has also been 
initially assessed.  
In the early phases, in the preliminary studies that are 
supposed to clarify the fuzzy starting point, and preferably 
rather quickly, the most important view of the approach 
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matters. The most important view of the AD approach is the 
view of purposeful cooperative work activities. Thus the AD 
approach implies a certain ideological stance of starting the 
analyses with the work activities, and only then proceeding to 
technical or other issues, as opposed to traditional approaches, 
which are technically oriented or technique-driven. This is 
important, because the purposes of work activity set the 
purpose of using information. 
Participatory methods in the data gathering and modeling 
phases are emphasized within AD methods. The actors in the 
target activity are important informants since they have the 
most relevant knowledge about the actual daily practices and 
what information is then needed and why. By identifying all 
roles in cooperative work activity, and facilitating their impact 
on the modeling results, a rich understanding of the wholeness 
can be achieved and different viewpoints can be taken into 
account. The broad participation of stakeholders creates 
demands for means of communication (Mayoux, and Chambers, 
2005) when the purpose is to obtain a shared understanding. 
When the broad effective participation of different kinds of 
stakeholders is needed, practical quality is emphasized over and 
above formal quality (Kaisler, 2005; Recker, 2007); that is, the 
models need to be understandable rather than complete and 
adjustable to the situation at hand.  
Structured and illustrative but still informal notations have 
been tested in several pilot projects with a broad range of 
participants (see Table 3 in Paper II). AD tools include 
understandable visualizations in the form of diagrams, tables, 
and storytelling. The tools can be used for data collection and 
analyses, as well as means of communication between the 
different stakeholders. The approach allows the creative use of 
the tools according to the situational needs for modeling. In the 
light of empirical experience, the AD-specific tools are adaptable 
both in theoretical analysis as a thinking tool, and to practical 
use as a communicative and descriptive tool. In particular, 
graphic illustrations and structured story-telling have shown 
their power as means of communication.  
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Various methods, e.g., semi-structured interviews, group 
interviews, and workshops, can be used for collecting data and 
mutually agreeing on it. The AD frameworks can be used as a 
guiding mental mindset in finding the relevant questions.  
In order to analyze one understandable piece at a time, 
Activity-Driven descriptions are basically structured on three 
levels. A phenomenon on a lower level can be localized on the 
next level up in order to see the “zone of effect”. For example, if 
an action of an individual worker is changed in his process, how 
will it affect cooperative work, or, further, the networked level 
of activity? Figures 5 and 6 in Appendix 1 illustrate the zooming 
between the different leveled models. This is a necessary feature 
in order to avoid solutions which ease the work of one 
individual but have negative effects on the holistic level. This 
supports the requirement of traceability and moving between 
the different levels. The “big pictures” are important for 
mapping the detailed descriptions. 
AD methods offer means to create informative and purpose-
oriented sets of holistic pictures. It is possible to draw several 
high-level descriptions to explain the most important subjects, 
e.g., a map of activities, a map of the information system, or a 
map of the geographical locations of activities. The elements of 
the maps can be related with each other in purposeful ways by, 
e.g., drawing the main information flows between the activities. 
When a scope that is larger than the organizational one is 
needed, the Landscape methodology (Korpela et al., 2008) 
provides a comprehensive tool to sketch circumstances which 
may influence the problems and the possible solutions, but 
which are not decisionable in the target organization. 
The study of the relationship of the AD approach and 
Enterprise Architecture was not part of the original research 
plan. However, the Enterprise Architecture is an important 
perspective on user organizations’ ISD that emerged during the 
research process and could not be disregarded. AD and EA 
represent different perspectives on ISD in user organizations. 
The AD approach focuses on the work activities, and 
information needs within them, thus dealing with the grassroots 
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of the fit between the information system and work. From the 
EA perspective the issues important to management and 
business improvement are emphasized. It is too soon to claim 
that the AD approach as it is at the moment is suitable for use 
for enterprise architecting purposes. But the following 
statements serve to further elaborate the idea. The AD approach 
is built on the postulate of the parallel development of 
information systems and work, and thus it supports the 
alignment of business and IT from the work activity perspective. 
The AD approach reveals the structure of the activity system, 
thus representing the constructive view of the socio-technical 
system (cf. “white box” in relation to EA; Hoogervorst, 2006). 
The business architecture is commonly built on process models. 
AD modeling is possible way to complement the process 
models. The high-granularity AD overview descriptions provide 
means of describing the Activity Architecture, as a 
complementary view to Business Architecture. 
5.4 NEEDS FOR IMPROVEMENT 
The AD approach has been researched and developed for two 
decades now. We have established the frameworks comprising 
the essence of the approach, and developed a set of tools to be 
used. However, the actual use of the approach has mainly taken 
place in research projects where the researchers have been in an 
active role. Although the models have been proved to be 
understandable for the participants, they have not been proven 
to have been adapted, or not been adapted into the participants’ 
later projects. This is a question which is worth of further 
studies.  
In order to distribute the approach into use in real 
environments, the steps that must be taken can be described as 
follows. Training the potential users to adapt the approach is 
one step. For training we need educational artifacts (course 
outlines with lectures and exercises, and evaluation criteria), 
and approval of the adoption of the approach in educational 
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programmes. The discussion of the participants in the ISD 
process in user organizations gives us a clue as to who the users 
of the AD approach might be, and in this end, sets requirements 
for designing the educational materials. 
Both academic debate and empirical studies are needed for 
clarifying, assessing, and developing the approach further. The 
approach as a whole would benefit from academic discussion of 
the approach in terms of the features of the approach. In this 
discussion of the goals, guiding principles and beliefs, 
fundamental concepts, and principles of the ISD process as the 
set of features to be discussed (Iivari et al., 2001), it would be 
suitable, for example, to clarify the intertwined relationship of 
the eight statements (see Paper II) and the impact of that on 
methods, respectively. 
Regarding to the AD models, clear interfaces are needed in 
both directions, that of detailed models which are essential in 
engineering, and that of general models which are currently 
used in enterprise architecting. Some tentative steps towards 
utilizing the approach in enterprise architecting have been 
made. AD models are suggested to be used, in relation to 
process models, in overview-level (Luukkonen et al., 2012). An 
AD concept is suggested to be used for understanding and 
improving process modeling work activity as a part of 
enterprise architects’ work (Paper VI).  
Utilizing the approach was not without challenges. Some of 
the problems were addressed during the research, but some 
remained open. The problems that can be considered general, 
such as difficulties in timetabling or lack of English-language 
material, are not discussed here. Instead, the main problems that 
are directly related specifically to the AD approach and its 
features are raised. At the start we had the frameworks from the 
earlier research, but no guidelines as to how to combine and 
adjust them so that they would be applicable. To address this 
problem, the AD ISD Model was developed on the basis of the 
action research in the ZipIT project, and a guidebook for AD ISD 
in healthcare was written (Toivanen et al., 2007). 
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6 Discussion and future 
research 
In this chapter the research is discussed in terms of research 
questions, research approach and research process, theoretical 
and practical contributions, and limitations of the study and the 
relevant options for future research.  
6.1 RESPONSES TO THE RESEARCH QUESTIONS 
Two major concepts, the ISD process in user organizations and 
the AD approach, were addressed in the research, both as 
separate phenomena and intertwined in relation to each other. 
This section discusses how the research results respond to the 
research questions. The discussion starts with the sub-questions, 
and ends up by summarizing the response to the main research 
question. 
SQ1: What are the main phases in the process of information 
systems development in user organizations, who are the 
stakeholders, and what are their concerns regarding ISD? 
Acquisition processes and enterprise architecting are 
identified as activities that frame information systems 
development in user organizations and they consist of several 
sub-activities. It seems that there is a need for methodological 
support for the starting points of the different sub-activities that 
form the ISD process (see Figure 13) and enterprise architecting, 
instead of only at the starting point of a major ISD process. The 
empirical research confirms that at least a feasibility study, 
implementation, deployment, and training (Paper I), enterprise 
architecting (Paper IV), and even process modeling (Paper VI) 
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are activities in which some preliminary overview should be 
established, so that the actual phase could be planned on the 
basis of the shared understanding of the situation and the goals. 
Stakeholders that were identified through the research (e.g., 
Paper II, Table 3), were categorized and their concerns were 
discussed through their viewpoint and in relation to modeling 
and the acquisition process.  
 
SQ2: How can we define the AD approach and what are its main 
features, and what are the typical methods of the AD approach like? 
What distinguishes it from other approaches? 
 
AD approach is defined in Paper II with eight statements and 
by describing the main frameworks and what is typical for AD 
participatory methods and tools. The discussion is deepened in 
the summary part (2.4.3 and 5.2). However, the academic 
discussion of the approach as a whole is at an insufficient level 
at the moment. Examples of the tools are collected in 
Appendices A and B and more can be found in the case-specific 
reports and in the guidelines. The approach is distinguished 
from some other well-known approaches by using the typical 
models of each as distinctive feature (Paper III). Another 
distinctive feature is that Activity Theory and the frameworks 
by Korpela and Mursu have had direct impact on the AD 
participatory working principles and methods. 
 
Research question SQ4 refines SQ3. Therefore they are 
responded to together here. 
SQ3: In what phases and for what purposes can the AD approach be 
applied in user organizations ISD and what problems are there with 
the utilization? SQ4: What features of the AD approach need to be 
improved in order to enable it to be applied practically in user 
organizations? 
The situations when the AD approach was researched in user 
organizations are listed in Paper II, Table 3. Primary data for 
this research (that is, the researcher participated personally in 
Discussion and future research 
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the data collection and analysis) were collected in the cases 2a, 
3a, 3b, 3d, 3e, 3f, and 4a. The data from the other cases were 
used as secondary data. The advantages of the approach are 
presented in Section 5.3. and the needs for improvement of the 
approach in Section 5.4.  
 
After the responses to the sub-questions have been collected, 
the main research question can be responded to on the basis of 
these.  
RQ. What are the potentials and weaknesses of utilizing the AD 
approach in user organizations’ ISD? 
The research on the relationship of the ISD in user 
organizations and the AD approach revealed the practical 
relevance of the Activity-Driven approach as a realistic option in 
front-end activities preceding those phases which are 
traditionally considered as forming the information systems 
development process in user organizations’ information systems 
development. Specifically, the AD approach fits the information 
needs analysis by providing theoretically sound, practically 
adaptable, and understandable 
- models that support the modeling and analysis of 
cooperative human activity and the use of information 
within it 
- frameworks for guiding participatory AD work in such 
analysis  
The research increased the understanding of the AD 
approach as a whole, particularly via the empirical research and 
practical outcomes. However, the research revealed that the 
academic debate on the AD approach as a whole has not been 
on a sufficiently high level. Scientific qualification through 
academic debates is needed to place the approach properly into 
the traditions of Information Systems, Participatory Design, and 
Activity Theory. Educational artifacts are also needed to 
improve its practical applicability. 
The research on the relationship of the ISD in user 
organizations and the AD approach revealed the practical 
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relevance of the Activity-Driven approach as a realistic option in 
front-end activities preceding those phases which are 
traditionally considered as forming the information systems 
development process in user organizations’ information systems 
development. Specifically, the AD approach fits the information 
needs analysis by providing theoretically sound, practically 
adaptable, and understandable 
6.2 ASSESSING THE RESEARCH APPROACH AND PROCESS  
The goal of this research was both to develop the methods of the 
AD approach and, at the same time, investigate the possible 
potentials as well as the problematic points of utilizing the AD 
approach in ISD early phases from the user organizations’ 
viewpoint. The interpretive nature of this research, the multi-
faceted research environment as well as the practical emphasis, 
and the emphasis on the development of the approach impose 
some limitations on how this research can be evaluated.  
According to the interpretive research philosophy, the 
subjectivity and individual values must be taken account of, and 
thus proving the results of this study to be either “right” or 
“wrong” is impossible.  
Several research projects set the actual research scene for this 
study. The projects had their originally predefined objectives 
and goals of their own that were cooperatively refined during 
the research. The projects included researchers and participants 
from a variety of disciplines, who brought in their own 
backgrounds, capabilities, and assumptions. In cooperative 
participative research, diversity of that kind can be considered 
as a feature that both strengthened and hindered the research 
and the reporting on the results. Certainly no factor can be seen 
as being unambiguously negative or positive.  
The diversity of projects and project-related goals helped the 
researcher to consider the applicability and usability of the AD 
approach to several target areas. Hence the research that was 
realized was broader than the originally planned research and 
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also incorporated international cooperation, an educational 
perspective, and the Enterprise Architecture viewpoint. The 
process cumulatively increased the understanding of the object 
of the research. 
Because of the diversity of the backgrounds of those involved 
the researcher was “forced” to understand the variety (that is, 
the variety itself) and the viewpoints of the participants from 
different disciplines. Actually, it can be claimed that without so 
diverse a research group a research study of this kind would 
have been much poorer and more incomplete. Explaining the 
features of the AD approach to other researchers from different 
disciplines made it necessary to consider the understandability 
of the building blocks.  
The understanding obtained of the subject matter was broad 
rather than deeply focused. The study straddled the borders 
between several fields during the research process: Software 
Engineering in the pre-PhD phase, Socio-technical Information 
Systems Development as the starting point, healthcare 
information systems development as the domain for empirical 
study, and Enterprise Architecture and Process Modeling in the 
later parts of the research. The moving between and across the 
different disciplines, with Activity-Driven thoughts, posed some 
challenges for reporting the research in academic publications.  
In research that is deeply focused and planned beforehand, a 
systematic literature survey is a rational way of obtaining 
theoretical background information as a starting point for the 
research. In emergent interpretive research it is impossible.  
Information systems development in the user organizations, 
together with the application and elaboration of the AD 
approach, formed a thread that ran throughout the research. The 
binding force during the research as it dealt with the different 
disciplines was the practical intention of studying the AD 
approach, and asking the questions: what is the possible use of 
this approach and how can it be improved? 
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6.3 CONTRIBUTION OF THE THESIS 
The contribution of this thesis has a dual focus: the Activity-
Driven approach for ISD is one, and ISD in user organizations is 
the other. The empirical research linked the two focuses. The 
research results contribute to both theory and practice.  
The theoretical contribution of the research is mainly 
addressed to the research community that develops the AD 
approach to ISD. The research communities on the borders of 
the research might also be interested in the results, namely 
researchers on health information systems, particularly the 
INDEHELA network researchers, but also those who research 
process modeling and enterprise architecture. The practical 
contribution is addressed to the professionals who develop 
information systems in user organizations, but possibly also in 
provider organizations. 
In this thesis, the user organization ISD was clarified by 
researching the situations of user organization involvement in 
Requirements Engineering (Paper I), the viewpoints, 
participants, and modeling in the early phases of ISD (Section 
5.1), and process modeling activities as a common front end 
activity for ISD in organizations (Paper VI). In addition, the 
other publications that were produced in the research projects 
provided knowledge of the ISD in user organizations (see 
Section 6.3.2).  
The AD approach and its features were researched and 
developed during the research (see also Sections 2.4.3 and 6.3.1). 
In this theses the AD approach is particularized by summarizing 
the approach in Paper II, defining the relations between the AD 
approach and selected other ISD approaches and methods, 
researching the applicability (Paper IV) and teachability (Paper 
V) of the approach, and using the AD approach in studying 
process modeling activities in organizations and presenting the 
analysis of process modeling as work activity as an example of 
such an analysis (Paper VI). 
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6.3.1 Theoretical contribution 
The research increased the understanding of the AD approach 
as a whole. Paper II provides the definition of the approach and, 
presents the main analytical frameworks and the story of its 
development. The analytical frameworks, particularly the AD 
ISD Model, as joint research result; Activity Driven Needs 
Analysis (described in Paper IV); and practical AD tools were 
developed in the research. The relation between AD modeling, 
traditional process modeling and socio-technical modeling is 
clarified in Paper III by using the models of each as distinctive 
matter (Paper III), and AD models are suggested to complement 
process models. The research brought up also needs for further 
development (see Section 5.4). 
6.3.2 Practical contribution 
As a part of the research results, we (I refer here to the different 
research groups that I was part of in the different research 
phases) produced several case-specific open access documents 
providing knowledge that is relevant to the project partners’ 
information systems development, but also to other user 
organizations that face corresponding situations. The 
documents can be found on the project websites 
(www.uku.fi/zipit/; www.uku.fi/ehp/cn-fi/; 
http://www.uef.fi/solea/). The case-specific documents can be 
used as illustrative practical examples when ideas for someone’s 
own project are being sought or, in education. We also produced 
guidelines for AD ISD in healthcare (Toivanen et al., 2007) and 
for process modeling (Luukkonen et al., 2012).  
The action research, with the close involvement and 
cooperation of the project participants, may have been a two-
way learning experience for both the researcher and the other 
participants. On a small scale the research results have also been 
transmitted to students who will be the designers of tomorrow.  
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6.4 LIMITATIONS OF THE RESEARCH AND FUTURE RESEARCH 
The research suffers from the following general limitations. 
Some of the limitations that have been identified open directions 
for further research. 
In reporting the research, the minimum set of original 
research data is included in the summary part and the 
publications. However, references to the non-scientific 
publications, the case-specific reports, and the guidelines, where 
more information can be found, are provided.  
As mentioned in Section 5.4., the use of the AD approach in 
project participants’ later projects is not addressed in the 
research. Such a follow-up would have increased the validity of 
the results here and probably provided new information for 
improving the approach.  
The balance between the empirical and theoretical work 
within the projects was practice-oriented. This can be considered 
as a limitation of the study in the sense that the work involved 
in producing the project-specific reports and practice-oriented 
guidelines took away time from academic publications. This is a 
feature of action research that has been criticized (Simonsen, 
2009). Academic debate in high-quality IS journals, aiming at 1) 
making the AD approach itself explicit and clear (improving the 
core of the approach), and 2) improving the connectivity of the 
approach to other methodologies and approaches (expanding 
the approach) is still needed. These are issues that are also 
brought up as an important objective for future research (see 
Sections 5.4 and 6.4). 
Further research efforts, aiming at increase the practical 
applicability of the approach, are needed to develop the 
teachability of the approach. Incorporating pedagogical 
knowledge is necessary for the creation of the required 
educational artifacts. In the long run, the teachability should 
have a positive impact on the adaptability.  
Both empirical and theoretical research on the work of 
enterprise architects and the development of enterprise 
architectures in organizations is necessary for expanding the 
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approach to interface architecture and context modeling. It is 
obvious that such research requires multi-disciplinary research 
groups.  
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7 Conclusion 
In this thesis, the viewpoint of user organizations on ISD was 
studied in relation to the activities that relate to ISD: an 
acquisition process and enterprise architecting as the main 
contexts of ISD, and modeling as an important supportive 
activity. The investigation of process modeling was used as an 
example of a traditional early-phase ISD approach and both the 
models and modeling efforts were discussed. The different 
viewpoints and stakeholders were identified and their concerns 
and demands for modeling were discussed. The Activity-Driven 
approach was studied and developed in terms of the associated 
models and working principles, including research on the 
applicability and teachability of the approach, as well in terms 
of the development process of the approach.  
The research on the relation of the ISD in user organizations 
and AD approach revealed the practical relevance of the 
Activity-Driven approach as a realistic option in front-end 
activities in user organizations’ information systems 
development. Specifically, the AD approach fits the information 
needs analysis by providing theoretically sound, practically 
adaptable, and understandable 
- models that support the modeling and analysis of 
cooperative human activity and the use of information 
within it 
- frameworks for guiding participatory AD work in such 
analysis  
The research increased the understanding of the AD 
approach as a whole, particularly via the empirical research and 
practical outcomes. However, the research revealed that the 
academic debate on the AD approach as a whole has not been 
on a sufficiently high level. Scientific qualification through 
academic debates is needed to place the approach properly into 
the traditions of Information Systems, Participatory Design, and 
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Activity Theory. Educational artifacts are needed to improve the 
practical applicability. 
Despite the emphasis was in user organization perspective, it 
is not excluded that the approach may be beneficial to the 
software developers as well. 
The thesis contributes to the scientific community by 
expanding on the previous research results on the AD approach, 
indicating spots for further research, and by assessing the 
potential of the AD approach in user organizations’ information 
systems development. 
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APPENDICES 
APPENDIX A. EXAMPLES OF AD TOOLS 
The example stories, diagrams, and tables were used in the 
China-Finland eHealthPartners project. The figures are excerpts 
from the author’s lecture slides used in Bilene, Mozambique, 27th 
Nov –4th Dec 2010.  
The first two figures enlighten the communicative aspect of 
AD tools. Cooperative writing and storytelling were used before 
the actual site visit in order to obtain an initial understanding of 
the maternity pathway in China, so that the fieldwork could be 
planned. Figure 1 contains an authentic excerpt of a worksheet 
that was written cooperatively by the different researchers. The 
diagrams were translated into Chinese (Figure 2) and used as a 
communicative tool in the validation workshop held on January 
25th 2008 in China. The next two figures illustrate the 
modifications that were made to the basic AD diagrams 
according to the needs of the situation. The swim lane diagram 
was applied in describing the maternity pathway on the 
organization level (Figure 3). A new diagram type, the Activity 
Case Diagram, was developed (Figure 4). Figures 5 and 6 
illustrate the zooming between the different types of diagrams. 
Figures 7 and 8 represent the tables for information gathering.  
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Authentic project materials 
 
Figure 1. Example of interactive writing before field studies 
 
 
Figure 2. The diagrams were used as means for communication 
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Figure 3. Swim lane diagram on the organizational level explained 
 
 
 
Figure 4. Activity Case Diagram explained 
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Figure 5. Zooming from the maternity pathway overview level to the 
organizational level 
 
 
Figure 6. Zooming in from the organization level to a sequence of 
workflow 
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Figure 7. Table for gathering information for overview-level 
description 
 
 
Figure 8. Table for gathering information for Work Activity-level 
description 
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APPENDIX B. THE QUESTION LIST USED WITH EXPERIMENTAL 
INQUIRY FOR ANALYZING PROCESS MODELING AS A WORK 
ACTIVITY 
 
*0.1 BACKGROUND INFORMATION. Respondent’s branch(es) 
(multiple-choice) 
Industry 
Healthcare 
Software 
Other: 
*0.2 BACKGROUND INFORMATION. The size of the 
respondent’s home organization: What is the number of 
employees in the whole organization? (narrative) 
 
*0.3 BACKGROUND INFORMATION. The size of the 
respondent’s home organization: What is the number of 
employees in the respondent’s own unit? (narrative) 
 
*0.4 BACKGROUND INFORMATION. How often are process 
modeling projects conducted in the respondent’s home 
organization? (multiple-choice) 
1–2 times a year 
3–4 times a year  
more often than 4 times a year 
occasionally 
 
0.5 BACKGROUND INFORMATION. Respondent’s e-mail 
address (optional) (narrative)  
 
*0.6 BACKGROUND INFORMATION. Evaluate how many 
process modeling projects you have participated in (narrative) 
 
*0.7 BACKGROUND INFORMATION. In what role have you 
participated? (multiple-choice) 
Project client  
Project leader 
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Modeler 
Informant 
Other: What? 
 
1. PRELIMINARY ACTIVITIES, PURPOSES AND 
REQUIREMENTS FOR MODELING: What happens before the 
start of a process modeling project? What are the purpose and 
requirements for modeling? 
 
1.1. Preceding activities have an impact on the whole modeling 
project. Select the three most common activities conducted in 
your organization before the actual modeling project. (multiple-
choice) 
Management’s decision about starting the project 
Purchasing tools for the modeling project 
Selecting notations to be used in modeling 
Selecting and creating a project team (inside the organization) 
Preliminary exploration of the target area 
Producing a project plan 
Recruiting people for specific modeling tasks (from outside the 
organization) 
Meeting the client or partners 
Hiring a consultant 
Other, what? 
 
1.2 Which of the following activities should be emphasized 
more? (multiple-choice) 
Management’s decision about starting the project 
Purchasing tools for the modeling project 
Selecting notations to be used in modeling 
Selecting and creating a project team (inside the organization) 
Preliminary exploration of the target area 
Producing a project plan 
Recruiting people for specific modeling tasks (from outside the 
organization) 
Meeting the client or partners 
Hiring a consultant 
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Other, what? 
 
1.3 For which purposes are modeling efforts commissioned? 
(multiple-choice) 
For preliminary study before starting a larger project 
For defining or designing a new software product  
For finding out the bottlenecks and development points in 
present processes/activities in the organization 
For purchasing a new software product  
For introducing a new application in the organization  
For designing a tailored application  
For organizational change (e.g., merging, changes of ownership)  
For designing a new product or service in the organization  
For fulfilling the legal requirements  
For creating or developing a quality management system  
For improving the quality of services or products (other work 
than the organization’s quality management system)  
For introducing a process or workflow engine  
For measuring and rationalizing processes  
 
2. DESIRED GOALS AND OUTCOMES OF MODELING 
PROJECTS: What are the desired outcomes? Who sets the goals 
for a modeling project? Are the goals explicit? 
 
2.1 How often are the following kinds of outputs desired?  
(Likert, scale 1 = never… 5 = always)  
a) Process map 
b) Process diagram 
c) Narrative description of a process 
d) Event description 
e) Use case diagram and description 
f) Information flow diagram  
g) Data specification  
h) Software architecture description 
i) Description of the variables which are used in following up or 
measuring the process  
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2.2 Who or what institute sets the goals for the modeling? 
(narrative) 
 
2.3 Are the purpose and the goals of the modeling project 
articulated clearly to all of the project participants? Is a clear 
definition provided at the beginning of the project of what the 
desired outputs are? (Likert, scale 1 = never…5 = always)  
 
2.4 If your answer to the previous question was 1–4, give an 
example of something which should be specified in more detail. 
(narrative) 
 
3. OBJECTS AND CONTENT OF THE MODELS: What kinds of 
processes are modeled? What else other than processes is 
modeled? Why particularly them? 
 
3.1 How often are the following viewpoints taken in modeling: 
(Likert, scale 1 = never…5 = always) 
a) Management of the organization  
b) Work activities 
c) Information-processing activities 
d) Client process 
 
3.2 Which of the following process types are modeled? 
(multiple-choice) 
Between organizations (cross-organizational process) 
Within an organization but between units 
Within organization units 
Cooperative process of team or working group 
Process or workflow of an individual person/role 
Human-computer interaction  
Between software applications  
Within software applications (processes inside an application) 
Other, what? (narrative)  
 
3.3 Why are those process types selected? (narrative) 
 
Appendix B 
Dissertations in Forestry and Natural Sciences No 74  
 
3.4 How often are the following things modeled in the very 
same project? (Likert, scale 1 = never…5 = always) 
a) Organizational structure 
b) Facilities and locations (rooms, buildings) 
c) Tools 
d) Technical infrastructure 
 
3.5 How are the process models linked with other models? 
(narrative) 
 
4. PARTICIPANTS IN MODELING ACTIVITIES AND THE 
ROLES OF THE PARTICIPANTS: Who participates in modeling 
activities and in which roles? 
 
4.1 How many modelers and informants participate in a process 
modeling project, on average? (multiple-choice) 
a) Modelers 
1 person 
2–3 persons 
4–5 persons 
more than 5 persons 
b) Informants  
1 person 
2–5 persons 
6–10 persons 
11–20 persons 
more than 20 persons 
 
4.2 What roles do the following organizational actors play in 
modeling projects? You can select from the following lists. 
(multiple-choice) 
 
Organizational actor 
a) Managers of the organization 
b) Process owner 
c) The sponsor of the project 
d) Process client 
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e) Process performer (worker who participates in the process)  
f) Immediate superior of the worker  
g) ICT expert in organization  
h) Software developer 
i) Consultant 
 
Role in modeling 
Is in charge of modeling activities  
Informant (information source) 
Information gatherer 
Modeler 
Information user 
No specific role in modeling 
Other, what? 
 
4.3 Who else should participate and in which role? (narrative) 
 
4.4 How are the participants selected? On what grounds? 
(narrative) 
 
5. INFORMATION SOURCES AND MEANS OF GATHERING 
INFORMATION: Where is the information gathered from and 
by what means? 
 
5.1 How often are the following methods used in information 
gathering? (Likert, scale 1 = Never…5 = Always) 
a) Study of the existing documents 
b) Study of the technical event data 
c) Interviews 
d) Observation of work activities 
e) Workshop and brainstorming 
f) What other methods are used? 
 
5.2 a) Reuse of specifications previously created in your own 
organization  
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i) How often are these kinds of previously created process or 
workflow specifications reused? (Likert, scale 1 = Never…5 = 
Always) 
ii) Where are the above-mentioned specifications gained from? 
(narrative) 
iii) How beneficial/useful are the above-mentioned 
specifications? (Likert, scale 1= No importance…5= 
Fundamental) 
 
5.2 b) Reuse of specifications previously created in the client’s 
organization 
i) How often are these kinds of previously created process or 
workflow specifications reused? (Likert, scale 1 = Never…5 = 
Always) 
ii) Where are the above-mentioned specifications gained from? 
(narrative) 
iii) How beneficial/useful are the above-mentioned 
specifications? (Likert, scale 1= No importance…5= 
Fundamental) 
 
5.2 c) Reuse of descriptions previously created somewhere else 
by a third party (e.g., general specifications, standards) 
i) How often are these kinds of previously created process or 
workflow specifications reused? (Likert, scale 1 = Never…5 = 
Always) 
ii) Where are the above-mentioned specifications delivered? 
(narrative) 
iii) How beneficial/useful are the above-mentioned 
specifications? (Likert, scale 1= No importance…5= 
Fundamental) 
 
6. THE USE AND USEFULNESS OF SOFTWARE TOOLS: What 
tools are used for modeling? How useful are the tools? 
 
6.1 How often are the following computer-based tools used in 
modeling tasks?  
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a)  i) Process modeling software (Likert, scale 1 = Never…5 
= Always) 
ii) What software do you use? (narrative) 
b)  i) Drawing software tool (Likert, scale 1 = Never…5 = 
Always) 
ii) What software do you use? (narrative) 
c)  i) Text editor (Likert, scale 1 = Never…5 = Always) 
ii) What are the other electronic tools used in modeling? 
(narrative) 
 
6.2 To what extent can all the desired specifications be created 
with the process modeling tool you use? (Likert, scale 1= Not at 
all…5= All) 
 
6.3 a)Which of the following manual tools are used? (multiple-
choice) 
 Paper and pen 
Wall technique 
Other, what 
b)  If used, in what phase and for what purpose they are 
used? (narrative) 
 
6.4 What issues should be considered in the development of 
modeling tools? (narrative) 
 
7. MEANS OF COMMUNICATION AND COOPERATION 
AND RELATED PROBLEMS: What means are used for 
communication and cooperation during the modeling? What 
problems in communication are identified? 
 
7.1 How important are the following communication channels 
in the elaboration phase? (Likert, scale 1= No importance…5= 
Fundamental) 
a) Meetings 
b) Email 
c) Document sharing  
d) Videoconferencing 
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e) What else is used for communication? (narrative) 
 
7.2 How important are the following communication channels 
in the reviewing or feedback phases? (Likert, scale 1= No 
importance…5= Fundamental) 
a) Meetings 
b) Email 
c) Document sharing  
d) Videoconferencing 
e) What else is used for communication? (narrative) 
 
7.3 What is most challenging in communication? (narrative) 
 
8. MOST PROBLEMATIC ISSUES IN MODELING PROJECTS: 
What issues are the most problematic in modeling projects? 
 
8 What are the most problematic points in process modeling 
projects? Choose the most important ones. (multiple-choice) 
Selecting informants and information sources  
Communication 
Defining the scope 
Timetables 
Acquiring existing documents 
Modeling tool problems 
Lack of motivation 
Lack of know-how about modeling 
Lack of know-how about modeling tools or using them 
Lack of domain-intensive knowledge 
Other, what 
 
9. VALIDATION OF ACCURACY AND SUFFICIENCY OF 
MODELS: How it is made sure that the models that are created 
are accurate and sufficient? 
 
9.1 How are the outputs of the modeling project checked to 
ensure that the models match reality/practices in reality? 
(narrative) 
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9.2 How is the shared understanding of the goal state 
descriptions ensured? (narrative) 
 
10. FACTORS IMPACTING ON OUTCOMES AND DELIVERY 
OF OUTPUTS: What factors impact on the outcomes? What are 
the typical outputs? In what form are the outputs made 
available? To whom are they delivered and how? 
 
10.1 How strongly do the following impact on the outcome of 
the modeling project? (Likert, scale 1= Not at all…5=Dominates 
the outputs) 
a) The know-how of the modeler 
b) Available information sources 
c) Available modeling tools 
d) Inhouse modeling practices in the organization  
e) Literal guidelines 
f) What other factors have an impact on modeling?  
 
10.2 How often are the outputs published in the following 
format? (Likert, scale 1 = Never…5 = Always) 
a) Electronic document 
b) Paper document 
c) Description which is executable with software  
 
10.3 How often are the outputs delivered to the following: 
(Likert, scale 1 = Never…5 = Always) 
a) The topmost management of the organization 
b The management of all the units in which processes are 
modeled 
c) The owner of the process that is described 
d) The client of the process that is described 
e) The actor of the process that is described 
f) The immediate superior of the actor of the process that is 
described 
g) The ICT personnel in the organization 
h) The process modeling experts in the organization  
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i) The architecture designers  
j) Software developers  
k) Software application which uses the process description 
 
10.4 How are the outputs made available? (narrative) 
 
11. RECENT CHANGES IN MODELING PRACTICES: What 
changes have taken place in the modeling activities during the 
past year? 
 
11.1 How have the following changed in your organization 
during the last year? (multiple-choice) 
a) Process modeling tasks 
Increased 
Decreased  
Become easier 
Become more complicated 
No changes 
b) Employees involved with process modeling tasks  
Increased 
Decreased 
Improved (skills, know-how) 
Changed (new persons) 
No changes 
c) Process modeling tools  
Increased 
Decreased 
Improved  
Getting worse 
No change 
d) The goals of process modeling  
Same as before 
Changed, how? (narrative) 
 
11.2 In your opinion, what issues most need development in 
process modeling? (narrative) 
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11.3 In your opinion, what has succeeded well? (narrative) 
 
For feedback 
12. WHAT VIEWPOINTS OR METHODS OF PROCESS 
MODELING ARE YOU INTERESTED IN, OR WANT TO GET 
MORE INFORMATION ABOUT? (narrative) 
 
13. FEEDBACK ON THE QUESTIONNAIRE (narrative) 
Publications of the University of Eastern Finland 
Dissertations in Forestry and Natural Sciences
Publications of the University of Eastern Finland
Dissertations in Forestry and Natural Sciences
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Irmeli Luukkonen
Activity-Driven Needs Analysis 
and Modeling in Information 
Systems Development
Activity-Driven (AD) information 
systems development (ISD) starts 
by analyzing and modeling the work 
activities where the information 
systems are and will be used. In this 
thesis, AD needs analysis and mod-
eling, as part of the development of 
the AD approach, were studied in 
relation to ISD in user organizations. 
Empirical studies were carried on in 
healthcare organizations in Finland, 
China, and Mozambique. The re-
search increased the understanding 
of the AD approach as a whole. The 
results show that the AD approach is 
well suited to starting-point analysis 
to capture a shared overview and 
understanding.  
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